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When the Vacation IsOver— 


HE “let down” feeling after a strenuous vacation is 

often a serious handicap rather than a trifle to joke 
about. Particularly in delicate individuals. those with a 
recognized constitutional diathesis, those with cardiac affec- 
tions, the combination of fatigue and the extra effort ex- 
pected in the Fall so lowers resistance as to noticeably 
increase susceptibility to respiratory infections or further 
organic impairment. 


In such cases prescribe: 


Gray’s Glycerine Tonic Comp. 


(Formula Dr. John P. Gray) 


The prompt results will be improved appetite and assimil- 
ation, increased vitality, greater resistance to “colds” and 
their associated troubles. 


Samples and literature will be sent to Physicians on request 


THE PURDUE FREDERICK CO., 135 Christopher St., New York 
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TRANSACTIONS 


AMERICAN SURGICAL ASSOCIATION 


SEMICENTENNIAL MEETING HELD IN PHILADELPHIA, PA., MAY 15, 16 AND 17. 1930 





ADDRESS OF THE PRESIDENT 
FIFTY YEARS OF THE AMERICAN SURGICAL ASSOCIATION 


By Frep B. Lunn. M.D. 
Oo} Bos ON Mass 


To BE intrusted with the presidency of the American Surgical A 
which we love so well, membership in which was the goal of out 
efforts. and which has been so many years, to use the words of 
guished founder, “the altar on which our best contributions to surgery wer 
laid.” filled me first with bewilderment and then with a sense of 
inadequacy. The only repayment I can make for this great honor, which has 
in the past been given to some of the greatest leaders of our professi 
to attempt to give in my address a brief history of our Society, esp 
the earlier years In the time at my disposal, much, as vou will too well 
realize, must be left out. \When your historian speaks as he ought, make tl 
most of it; when he fails, forgive him, remembering that he deeply appre 
ciates the honor of your choice \s Doctor Gerster said, under si 
cumstances, and as Horace said betore him, “Principibus placuisse viris 
ultima laus est,” which may be translated, “To have pleased the 
our profession brings with it no small satisfaction.” 

The year of 1879 was perhaps the most important in the histor 
surgical organization in this country of ours, for that year witnessed th 
birth of the American Surgical Association, the Philadelphia Acad 
Surgery, and the New York Surgical Society \t that time surgery had not 
been divorced from general medicine Probably all the leaders who founds 
the Association still did family practice; in fact, our founder used to pride 
himself on the importance of his medical practice to his knowledge of 
surgery. ut the field was rapidly expanding, antiseptics had begu1 
surgery was soon to be a field large enough, much too large, for the und 
vided efforts of any one man 

* The first surgeon to devote himself entirely to surgical practice from the be 


was Dr. William T. Bull, of New York 
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That great surgeon and teacher, Dr. Samuel D. Gross, then prof 
the Jefferson Medical College in Philadelphia, realized the need of 
societies for mutual instruction and interchange of opinion, and becar 
founder of the Philadelphia Academy of Surgery and the American Sut 
\ssociation, throwing in for good measure the Pathological Societ 
Philadelphia. An adequate portrayal of that truly remarable mai 
overtax the limits of my address, but a brief sketch must be undert 
Doctor Gross was born in Easton, Pennsylvania, in the year 1805, of | 


halect 


parentage, the so-called Pennsylvania Dutch, and their peculiar « 
his native tongue. He had therefore to begin his professional stu 
learning English. He began to study medicine at seventeen as appt 

to a local practitioner, but soon found that he needed preliminary edu 

He deliberately stopped his medical work for two years and attend 
academy at Wilkes-Barre, where he studied Latin, Greek, [Englis! 
German. At nineteen he began again the study of medicine, which he carri: 
on without interruption for sixty years. So excellent was his grasp 
guages and so great his industry that ten months after his graduatior 
third class which was graduated from the Jefferson Medical College, | 
translated four medical treatises from French and German into | 


He wished to begin practice in Philadelphia, but could not afford to spet 


the necessary time. So he went to work in his native town of Eastor 
he soon acquired a practice. In addition to this, he carried on diss¢ 
even driving to Philadelphia, a distance of fifty miles, and bringing bac! 
companion in his buggy a cadaver tor that purpose. He also carri 
research requiring animal experimentation. His work attracted 
and in 1833 he was called to Cincinnati to be Demonstrator of Anatot 
the Medical College of Ohio \t that time it took sixteen days by 
and steamboat to get from Easton to the “Queen City.” Here he remain I 
four years and published his “Elements of Pathological Anatomy,” th 
publication of its kind in the English language, which attracted the favor 
comment of the great pathologist Virchow and won its author great ret 
In 1840 he became Professor of Surgery in the University of Kentu 
Here he did much experimental work on wounds of the intestine. In 185 
having refused an invitation to the professorship in the University of Pen | 
sylvania, he came to Philadelphia as Professor of Surgery in the Jette 
Medical College, for he could not refuse the call of his beloved Alma M 
Here he spent the remainder of his life. In his introductory address he said 
“Whatever of life and of health and of strength remain to me, | 
presence of Almighty God and o7 this large assemblage, I dedicat 
cause of my Alma Mater, to the interest of medical science, and to th 
of my fellow creatures.”” This oath he faithfully kept. 


* More adequate biographies have been written by the venerable Doctor Kee: 
by Dr. John Gibbon, his successors in the professorship at Jefferson, to which 
those of you who have not read them already, and from which I have obtained 


the material for this sketch. 
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associatiol \ I t a meeting ot the \ssociation in \tlant; 17 RO 


Doctor Gross spoke to three of his colleagues, who heartily approve the 

plan, a O he wing dav a meeting was called, at which five C 
: e. ' ‘ 1 1 1 

surgeons om f’e1 vania and the South and \\Vest were present, but non 


trom New Englat which cannot share in the glory of the birth of ow 
Society, though it si began to play an important part in its affairs. Thos 
present were Moses Gunn, Professor of Surgery in the Rush Me 


College: William T. Briggs. Professor of Surgerv in the University of 


Nashville; \W. W. Dawson, Professor of Surgery in the Univer 


Ohio; and L. A. Dugas, the venerable Professor of Surgery in the University 
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of Georgia, who was chosen chairman of the committee; all professors of 
surgery—all, so to speak (at that time) frontiersmen, and all pione \ 
circular was sent out to representative surgeons “soliciting their cooperatio; 
in the founding of a national surgical society, to consist of distinguish 
surgical practitioners, writers and teachers, at a meeting to be held in New 
York at next year’s meeting of the American Medical Association.” New 


York about fifty surgeons assembled, organized and adopted a const 


less than two pages in length, from which we gather that the objects of the 
Association should be the “cultivation and improvement of the art and scienc 
of surgery and the promotion of the interests not only of its fellows, but o| 


the medical profession at large.” 


fellowship requirements consist 


age of at least thirty years, graduation from a respectable (si edi 
college, and a reputation as a practitioner, author, teacher, or original observer 
Forty-four surgeons signed the constitu‘tion.* Samuel D. Gross was elect 
president and J. f Richmond, Indiana, recording secretary. Dox 


tor Weist served as the very efficient secretary of our Association for twel 


years, until 


gratitude. 


The next meeting was at Richmond, 
meeting of the A. M. A. 


\fter dealing 


an enormous debt of 
Virginia, in May, 1881, during the 
with problems of organization, th 


Society adjourned to meet in Coney Island in September of the same y 


Here for the first time papers were read. 
“(Esophagotomy without 
hyoid Pharyngotomy” ; 
the Posterior Tibial Artery 
of Operations upon the Prolongation of Life and Permanent k« 
Cancer of the Breast.” 
On May 
meeting, of which the transactions were published in the same forn 


they have continued for nearly fifty years. 


John H 


the 


June 1 and 


Ss. D. Gross read a paper on 


No transactions were published. 


first reg 


ula 


Pac kard re ported 

Soft Palate,” “h 
Supposed Aneurysm of 
he “‘Influen 


SCICT 


tht 


Twenty-five fellows registered 


and fifty gentlemen from different parts of the country were elected to activ 


fellowship. 


Surgical Section of the American Medical 
“We can hurt 
We hope to make the 


this in the following words; 


likely to come into existence 


\ssociation. 


no society now 1n 


Fear had been expressed that the Association would hari 
Doctor Gross dent 


eXISTence 


\merican Sut 


Association an altar upon which we may annually lay our contributiot 


horers i 


Science, and so show to the world that we are earnest and zealous laborers 


the interest 
it has been proven true that the 
strengthened by the new society. 


see tne light and Doctors Cheever, Fifield, George 


\t this meeting 


suffering.” He 


Medical 


Asse C1lation 


claime 


Wout 


} ’ + 


New England beg 


W. Gay and 


Warren, of Boston, were proposed for membership, and at 


meeting were duly elected. 


Homans, M. H. Richardson and others. 


* Of the forty-four only one, 
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K. M. Moore, of Rochester, N. ee was elected president, and ae 


Society on the “History of Medicine.” 
his paper on “Wounds of the Intestine,” on which he had worked uy 
; <A 


“The American Surgical 


very time of the meeting, was read by Dr. 
telegram was sent to Doctor Gross: 
has listened with pleasure and profit to your paper, regrets yout 
sends you the sympathy of its fellows and their hope for your 


recovery.” 


G. Richardson 


Doctor Gross was ill a 


t 


ie 


{ 


Doctor Gross, however, rightly felt that the hono1 


he 


\s 


On the fourth day of the meeting another telegram 


which said: “The fellows of the American Surgical Association art 


to depart until they are able to learn whether the hope tor the 1 
of your health has been realized.” 


into his eternal rest, full of years and honors. 


Three days lat 


er 


He 


Doc tor Gi 


left behin 


4) 


1 
va! 


Association, strong and successful, which has ever since and will 


forever be an honor to his memory. 


At the sixth annual meeting in Washington 1m (885, 


Dr John 


of Philadelphia, read a long and thorough paper on the “Surge 


Human 


Brain,” 


which 


included 


cerel ral 


localization, 


middl 


hemorrhage, and cerebral tumor, which the writer states should be 


upon when accessible. 


Christopher Johnston, of Baltimore, read 


“Diagnostic Laparotomy,” the first appearance on our records of 


tory operation. 


] 
t 


i 


There was a symposium on “Gunshot Wounds of 


u 


mp1 


( 
! 


tine” and some members were recorded for and some against operati 


ment. 


elected. 


These 


were 


aget, Aster, 


lerichsen, 


Annandale, 


Vor 


11 


\ 


\ 


von Nussbaum, von Esmarch, von Czerny, von Billroth, von Lat 


Ollier 


and 


Verneuil. 


Arteries in Man and 


ir. 5. 


Collins Warren spoke on. the 


\nimals after Ligation,” which was a real 


to the subject, based on clinical and experimental work. 


The next year Dr 


Harold C 


ernst spr ke on 


‘A 


Consider: 


Bacteria of Surgical Diseases,” based on cultures made in Doct: 


wards. 


The common bacteria of suppuration, staphylococcus 


albus, were described, also the organism of erysipelas, “very si 


the microscope and in its behavior to staining reagents to th 


there is quite a difference in 


of Cincinnati, read a paper on “Tetanus,” 


In 


which 


the appearance of the colony 


he conclu 


cause of the disease must be a virus from breaking-down tissue, 


it 


Aull 


M11 
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+} ’ 
rie 
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led 


OT 


At this meeting in 1885 the first of the foreign honorary fello 


] 


a very careful discussion which went as far as one could before th 


was discovered. 


In 


IS&S, 


Dr. W. 


\\. 


surgery, including the removal of a large intracranial fibroma 


a pleasant contrast to the almost uniformly unsuccessful cases pre’ 
reported in our Transactions. 


first meeting with the Congress of American Physicians. 
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the “injection of infusion of white oak bark’ was taken serious 
treatment. 

In 1890, Dr. W. T. Bull spoke on the “Radical Cure of Hern ind 
reported one hundred thirty-four operations with three deaths. He depre 
cated undue haste in reporting results, and advocated high ligature of the 


sac without suture of the ring. In a notable discussion in 1895 on hernia 


Doctor McBurney condemned his own operation as having thirty per cent 
of failures and advocated the operations of Bassini and Halsted. His attitucdk 
toward his own operation was a striking example of scientific honesty, and 
did honor to himself and to our Association. At this time operations for 
appendicitis in the interval began to crop up. Doctors I. S. Der and 
C. B. Porter spoke on the “Propriety of Removing the Appendix in th 
Interval,” the first appearance of this subject. The first paper on appendicitis 
that I could find in the Transactions was read by Dr. \V. T. Bull in 188s 
entitled, “The Surgical Treatment of Typhlitis and Perityphlitis,” althoug! 
Fitz had suggested the name “‘appendicitis” in 1886. At the present time wi 
might well discuss the propriety of the removal of the appendix from thos 
who do not need the operation. At this meeting Dr. A. G. Gerster, tl 

charming gentleman and eminent surgeon, sportsman and _ scholar, h: 

come to New York as an immigrant from Hungary and becam: e of 


America’s leading surgeons, was proposed for fellowship 

In 188, Dr. H. L. Stimson, one of the founders of the Ni 
Surgical Society, and the father of our present Secretary of St 
Honorable Henry L. Stimson, in a paper entitled ‘Modifications 
Technique of Abdominal Surgery,” limiting the use of the ligaturs 
reported four cases of hysterectomy with ligature of the uterine and ovari 
arteries. This was a brilliant step in advance, doing away as it did 
old ecraseur and the external treatment of the stump, one of the Idest 
memories of our surgical youth. “Digital Divulsion of the I’y! 
Cicatricial Stenosis” by Dr. J. M. Barton described one of the first 
steps in gastric surgery. 

In 1891, in Washington, Dr. Claudius \W. Mastin was presi 


addressed the Society on “The Example and Teachings of Samuel 1D. Gross 
He proposed a monument to his memory. A committee was appoint 
with the assistance of the Jefferson Alumni and a few private friet 
money was raised. The meeting of 1897 in Washington, when the statu 


was unveiled, was one of the notable meetings of the Association 


discussed in due order. 


Dr. A. G. Gerster’s important paper on “sepsis” illustrated the progress 
made since the early beginnings, and was perhaps the first to crystallize ou 
present views. Among other things he noted the following fact, famuliat 
us all in the early days, “A clumsy and rough operator who is a thoroug! 


antiseptician is often very successful, while dexterous men meet disheartening 
discomfitures on account of disregard of the maxims of cleanlin: | 
"wing spark of truth has survived the pedantry and zeal of the advocates 
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A well as the sneet ad contempt of the opponents ot the new ¢ 
Doctor (Gerster introduced Kraske’ peration to the Society He 
| it seven times with one deat! 
Dr. J. C. Warren spoke on “Asepsis” at the large hospitals 
e with a description of the new laparotomy ward at the Massachuset 
A) Hospital, a remark Vv well equipper building at that time 
toneum was supposed to need special aseptic precautions and w 
é present, known to be less susceptible to infection than other 1 
(| body the joints tor nstance 
r Dr. M. H. Richardson, on the surgery of the gall-bladdet S 
(| his time for he recommends in favorable cases the excision o 
bladder, “though he has done it only once or drainage he 
s suture to the abdominal wall over a wide mare 
:. Dr. S. J. Mixter, who afterward contributed so much of 
| meetings and became our president, read his first paper before tl 
) on “Dislocations of the Semilunar Cartilages.” Dr. John B. De; 
( cated early operation 1 appendiciti [ am told that even now. 
il years have passed, he till holds the same VIeEWSs 
In 1894, Dr. John S. Billings (by invitatior spoke on “M 
| Teaching in Surgery He recommended that future surgeons 
trained in bacterio y, Pathology and Physiology He also su 
: occasion interc] ( Pprortessol I ea wi | is beet OM SI 
carried out sinc 
( At the meeting I Sos. Doctor Coley ntroduced the Pre 
Inoperable Tumors with Toxins of Erysipelas and Bacillus Pri 
n Dr. L. McLane liffany was president and addressed the \sso 
i “Intracranial Resection of the Gasserian Ganglion.” and Dr. A 
st fave th ip di to Castratioi is aVainst prostatectomy 


i (SiC), al \ -] L\ Tey ‘ uctions appeal 11 oul transactions tor 


Somew! t crude thi Were and concerned entirelh 


but very interesting from the point of view of surgical histor) L he 
ing year Dr. |]. William White read a paper entitled, “The X-ray St 
and “hoped that the ! wht prove ot use in fractures 9 Prophetic 
‘ They have prove use in tractures, and also of use to those ros 
7 suits tor malpracti tor like most good things they may do harm, es 
t if we look so keenl t the deformity in the picture that we e diss 
even though the functional result leaves little to be desired In 1 
3S subject of X-ray therapeutic agent was brought up for the first 
if Bevan and Col 
0 In ISQ7 the \ ciation met in \\ ishineto1 under the preside 
rh ] Collins Warret d the statue of Samuel LD. Gross was dedicated 
12 volume of the Transactions contains the photograph of the statue 
} wonderful addresse ot Doctor Mastin and lvoctor Keen It was one 
AS freatest meetings ot our Society Doctor \\ nT poke on Che lh 
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of Anesthesia in Surgery.” I quote his closing words: “The old 
chusetts General Hospital stands as it did in 1846, with its sightly 
dome and granite columns. [rom a scientific standpoint it seems 
quated structure in comparison with the modern pavilion, wards, lab 
and operating theaters which surround it, but it will never be torn cd: 
will always remain one of the conspicuous landmarks of this 

century, as a shrine of surgery sacred to that moment ‘when thi 
extremity of suffering was steeped in the waters of forgetfulness 
deepest furrow in the knotted brow of agony was smoothed away 

The next year, 1898, in New Orleans, Doctor Halsted read his 
“Cancer of the Breast.””. On the work here described, the moder: 
operation is founded. 

In 1899, Doctor Keen was president. His address was on “Total 
gectomy.” This year, Dr. H. W. Cushing brought out his right-ans 
tinuous intestinal suture. As a result of the Spanish War there wer 
papers on military surgery. In a discussion on aseptic surgery, 
lead of our foreign guest, Dr. Theodore Kocher, the use of el 
advocated, at that time a new thing. How much it has meant 
that have followed for the safety both of patient and surgeon! 

Nineteen hundred saw the first real entrance of the Associat 
the great field of gastric surgery with Doctor \Weir’s presidential 
“Perforating Ulcer of the Duodenum.” Finney and Richardso: 
on gastric surgery. William ]. Mayo, a promising young surgeot 
Middle West, had had three cases of pyloroplasty and partial gast 
for cancer. How much has developed from the small beginning 
years ago! At the following meeting the vicious circle after 
ostomy was first discussed by Thomas MeGraw, of Detroit, the i1 
the McGraw ligature, as you will remember. In 1902, Doctor Finney 
out his method of pyloroplasty. Everyone felt that he would lik 
thought of that himself. Dr. W. J. Mayo brought up the subject 
cations following gastroenterostomy. In 1903, Von Mickulicz w 
and his topic was “The Surgery of the Gastrointestinal Tract.” Her 
jejunal ulcer makes its first appearance in our records. Sir Berkel 
han, now Lord Moynihan, who since has contributed often and genet 
to our meetings, spoke on “The Surgery of Benign Disease of the St 

In 1901, pancreatitis appeared with our foreign guest, Mr. \. \\ 
Robson, and W. J. Mayo brought out the transverse suture of uw 
hernia. [ believe there has not been a single meeting since withou 
contribution from either “Will” or “Charlie” or some other of tl 
distinguished surgeons of the Mayo Clinic. 

At Albany, in 1902, the meeting was noteworthy for a symp 
“The Teaching of Surgery,” at which Dr. Herbert L. Burrell introdu 
the first time the subject of case teaching. This was an adaptat 
method employed at the Harvard Law School in the teaching of | 
was introduced at the Harvard Medical School by Doctors Walter b. | 
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and John Bapst blak Voctor Kixtord reported two cases of ex 
brought out his ra ure ot aneuris! ( urismorrh: 
Dr. M. H. Riel On Was president, in 1902, al addressed th 


on the “Contributs | Surgery to Internal Medicine In whic! 


remarkable tribute to Dr. John Homa Coley reported the r 
Bassini’s operati ee ps 
In 1904, Dr. | H. Mayo appears with a “Report ot 
Thyroidectomy 1n | hthalmic Goitre.” Since then several op 
this disea ave bi ded to the list of his i rhe 
( ySTOS( | ( thetery ti, ' ( 
In iL JOs i ) ( Cle ( C \\ ect Ny ( 
ol lon { reat ener ces 1] Intracrat Surgery . \1 
things, he said, ** f brain tumor requiring surgical reli : 
and Wice LSU bute ut ft UOs( \\ » ONMeTATE , thet | espec , 
tumors, are [CW 1 erweel 
In 1909, Ge rile introduced for the first time in surgi 
blood transtusion a practical life-saving metho a tet te 
lor our Society al r American Surgery to be proud of ry 
lives it has peace and under the difhculties of the Great War! 
\t 1) Cl ll ) doctor \| Lv rey rte e} l_-results i 
Cases O ( ( iT tor ( rhe res ter \ nox L cary 
and Dox Cu 5 7 ; va sities 4 
the Br 
Lhe . ctures WV s be 1 to come to ‘ 
ind Dt rm :; pened a symposium on that subject Dive ’ 
appeared for the rst time Phi was at Mot treal asd _ C, 


presided he papers were by W. |]. Mayo and G. E. Brewer. Dr. Charles 


H Pecl presente ty? trache \ nest he 4 


1 P \\'s¢4] 
paper « i ! Du ul With Lal 
Pulmo : chiect: thi surgery begat 
into its 

ly | c 4 ’ 

1 IQ ( ( ( urye< e spieel 

In 19 |) el JT. Mixter pre ' nd made a most it 
“s : 
\ddress roblems ot the w [he symposium wa 
surgery Of the lat testi \s was natural, during these years the surgery 
ot the Great War tox up most of the attention of this Society 

In 1919, Doct cher’s presidential address was on the subject « he 
Influence of War Surgery on Civil Practice 

Uur guest tl r was the great Belgian surgeon, dePage, who spoke 


on “Genet Considerations in the Treatment of War Wounds.” Che 


Importance nd ext t ot Doctor dePagt 's war service and the recent de | 
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of Mrs. dePage in the Lusitania lent a tragic interest to his app nee 


before the Society. 


In 1920, Brewer's presidential address detailed the service of the Soci: 
during the war, a service in which we may well take pride. Ejighty-thre: 
per cent. of the fellows volunteered for the war, or ninety-six in all; fifty 
seven served in France, forty-eight in this country, and eleven in the Irene! 
and British armies. The work of Joseph A. Blake at Neu lly and of Brewer: 
himself and our many surgical consultants and operators at the front 
Gibbon, Jopson and many others—redounded to the honor of themselves 
and the Association. Our fellows received twenty-two decorations and te 
citations. We had a brigadier-general, Dr. Finney, whom we all delight to 
honor. His official family, in 1918, consisted of Majors Peck, Fisher, Hart 


and J. L. Yates. We had twenty-five colonels, thirty-seven lieute: 
colonels, thirty-one majors, seven captains, and four first leutenants he 
address, based on the experiences of the late war, dealt with the best method 


for the army to avail itself of civilian surgeons in war. 


The venerable Doctor Keen wore the uniform of a major. This 
fourth war in which he had served his country in the ranks. Many of th 
older men past the age limit were allowed by special dispensation to entet 
active service, and those still older, like Doctor Keen and many others, serv 
on the draft boards with interest and efficiency, or made invaluable consult 


ants in the office of the Surgeon-General. While we as a Society art 
of our war work, to our members as individuals the memory of thei 
service for their country 1n l'rance will be a source of pride and satis{ 
as long as life shall last. Of the last ten years since the war, which is fres! 
in the memories of most of us, I shall mention but a few of th 
important contributions: Doctor MecArthur’s presidential address on “Key 
of the Common Duct”; Doctor Crile on “The Bipolar Theory of the Nature 
of Cancer”; and Dr. Harvey Cushing’s presidential address on 
ethmoidal Osteomata.”” Thoracic Surgery has not been neglected since Lilie 
thal, Willy Meyer and others have made notable contributions 
subject. Dr. Elliott C. Cutler contributed for the first time in surgical 
a report on “Surgical Treatment of Valvular Disease of the Heart 

It has been generally admitted, said Henry Rogers, in a commencemer 
oration on the fiftieth anniversary of his graduation, that the first sevent 
years of a man’s life are among his best years. Not so of our Society, whi 
at fifty years, has just begun to live. It has been true to the ideals 
remarkable man, its founder, through fifty years of unexampled change, du 
ing which our art has progressed with a rapidity that takes away the breath o! 
the conservative. In non-professional fields, men have learned to fly (witness 
the North Pole and the South) ; with the human voice to put a girdle around 
the earth in a split second, and that without a wire to conduct the messagt 
by talking motion pictures to preserve forever not only the features 
form, but the speech and motions of men. So in surgery in this fifty years 


have come the wonders of radiation, direct examination of the urinary tract 
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The electric cautery knife has extended the field and saves the tiy 
operator on the brain and on cancer, to the great benefit of the patient 
f the ventricles the 





violet rays, lipiodol injections, the delineation « 
brain by X-ray and air injections are among the diagnostic aids whi 
has provided. Infections of the most formidable kind have yield the 
Carrell Dakin treatment, the discovery of a member of our Society 
during the Great War, thousands of lives and limbs were saved 

Surgical technic we have so improved that the mortality of 
for exophthalmic goitre, taking all cases as they come, has fallet 
clinics to a small fraction of one per cent. The formidable prox 
resection of the stomach carries with it a comparatively low mortalit 
operations for trifacial neuralgia, resection of the sensory root, hu 
operations have been performed with no mortality at all. The 
cerebral tumors has been advanced to a position far ahead of anyt ( 
done before, and the leader in this work has been Harvey Cushing, a member 
and former president of our Association. Dr. Charles Frasier, of 


another member of our Society, has contributed much also in this d 


1 


of our art. For tuberculosis of the bones and joints, the pert 
modern apparatus for artificial heliotherapy has accomplished ers 
because the substitute sun, so to speak, is able to function indoors durit 
the storms of winter. 

Other important matters to be found in our Transactions ar 
of Bloodgood, on Breast Tumors and the Pathology of Bone Tur 
Codman on Bone Sarcoma; Porter on Skin Grafting in X-ray burt 
long list of contributions by other members, many of them perl 
important as those which have been mentioned. In the choice of subj 
for mention I have attempted to illustrate the gradual invasion of new fiel 


T)1) rory " 
1 e @ 


during the years under discussion, and, in particular, the first ay 


each subject in the ANNALS of the Society. The work of D1 
Matas, our surgeon and scholar, who for many years has contri 
largely to our knowleage of the surgery of the blood-vessels, shor 
forgotten. But how can | bring you all in? The appreciation of 


I have to the full, bu: time and space forbid. 

During the last twenty years the surgery of the spleen has thi 
light on many diseases of the blood system, so that we are gradual! 
when the spleen ought and when it ought not to be removed. The 
of splenectomy and transfusion in pernicious anemia, however, are no longet 
necessary because the liver feeding of Minot and Murphy has 
successful. It would seem true of medicine as well as surget 
future is without limit. Adson, of the Mayo Clinic, and others 
sented to us the results of advanced work on the sympathetic nervou 

The improvements in anesthesia have, especially in the last 
contributed enormously to increase the safety of our work. Ether and ch! 
form by inhalation, the old stand-bys, once the object of many 
as to which was better, have given way te nitrous oxide, ethyle 
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It may be common before long to hop over from California to New 
for a consultation. 

During the past thirty years the great private clinics have been estab 
lished in this country, beginning with the Mayos’, which proved so well its 


efficiency that similar organizations have sprung up all over the count 


Loose associations for mutual help in practice we have always had, but thes 
clinics have done much to make the service efficient and economical for t¢! 
patient. The parent of them all has now grown into an educational institu 
tion, a foundation, with degrees, diplomas and everything complete. It 


Mecca for surgeons from all over the world, and its influence for good oy 
surgical science and practice has been invaluable. \Ve believe it is onl 
the threshold of its career. 

In his presidential address seventeen years ago, Dr. Charles A. Powers 
asked the question, ‘Have we a distinctive school of surgery in this country 
He concludes that we have, especially in the sense of breadth of view and 
catholicism, in consideration of the best interests of the patient, attention 
anesthesia, and everything which conduces to the patient’s comfort 
welfare. What was true then is still more true today. Surgery attracts th 
best of our young men, men with high ideals and noble purposes 
quality of those enterirg our profession improves from year to yeat 

The officers of this Association, the secretaries, treasurers and cou 
have attended faithfully to their duties and devised from time to time chang 
in the constitution and by-laws, which have been always carefully and judi 
ciously considered. This has been a labor of love, but the manner of its 
performance has enabled our Society to continue its high standards throug! 
these fifty years. 

During the life of our Association medical education in our country 
been enormously benefited by the closing of large numbers of inadequat 
unethical schools and by the improvement and expansion of the better sch 
which are really the only ones left. 

This beneficent work has been done by the Committee on [Educatior 
the American Medical Association, but the leading spirit in this work 
chairman of the committee foi years, the first-class fighting man, who put 
across, was Dr. Arthur Dean Bevan, an honored member of our Associati 
This suppression of the inadequate schools has been attended by an enormous 


improvement in the schools that have survived. Endowments have flows 


freely to the better schools, professors are called from one school to another 
and every effort is made to secure the very best men for the professior 
positions. 

During these fifty years, many eminent European surgeons, besides thosé 


whom we have mentioned, have honored us by their presence and been elected 
honorary members of our Association. Among them are Bastianelli, 51 
Anthony Bowlby. Chutro, Hartmann, Leriche, Lorthioir, Sir George Makins 
DeMartel, Sir Thomas Myles, Sir D’Arcy Power, Sir Harold Stiles, Sit 
Cuthbert Wallace, Charles Walther, and others. The debt of our Society 
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. I \ IORESS 
to these me! L othe cross the wate1 ho have come to our meeti 
and given us of their w is very great In the ut] some of us old 
members, we went a to study Many of ot ( best surgeons 
indebted to eign ti ( their youth tor the benefit onterred by lal 
tory study rst under the great mast L\ irom wl 
eos learne only technic, but a thorough t1 in the pirit 
methods of entifi estigation But ones surgeon, alway stud 
Now, though it may neé be as necessary as ol old to go abroad for prelimi 
trainimey, the benefits we have had and probably shall get from \ 
European « cs be exaggerated. l‘rom continental Europe i 
early days came some ur own members, whose knowledge of physiol 
and pathol elpe our many difhieulties—men such as Christ 
Fenger, in Chicago, Gerster, in New York. It has been fortunate for 
too, that Car or the purposes of our Society, has not been fore! 
country Lhe mmuni ms ot some ot our Canadian members, witne 
fot imstance \ chibs hora ic Surgery could hardly have beet Spa 
| from our met S 

It is eautiful Gree legend that made Philosophy the daughter 
W onder \\ wonde the reasons tor what we see are and try to 
them out ( ul rerum cognoscere causas ‘Happy the man wl 
knows the r ( Ings Modern science, having first transform« 
the atom, which torn ( sis of matter, into a little universe of electro 
an 1mmens¢ ce now transformed it again into vibrations of 
hypothetical ( S matter has become something very like spirit 
Our stout Hebrew G didn't do anything so wondertul when he mai 
the earth out st] is made out ot nothing, at least nothing that w 
can underst (,0d becomes like the poet who gave to airy nothings 
ocal habita 1 ( \nd when the lotty towers, the gorgeous 
palaces the emn tel the great globe itseil ive all that it inherit 
shall dissolve ke unsubstantial pageant faded, leave not a wra 
behind,” there sti e left something very like the spirit of God movi 
over the wat or at least over the ether, whatever that 1s So much f 
philosophy 

\ membet our Association must be a surgeon, teacher and lover 
mankind, accor © to our constitution. May we and those who tollow worl 
as hard as di ur predecessors in rerum causas cognoscendo; may our lo 
for mankin¢ of ou t go on from strength to strength. If so, th 
record of our belove \ ciation in the future will surpass even its prou 
record in the AST 
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EXPERIENCES WITH THE TRENDELENBURG OPERATION 
FOR PULMONARY EMBOLISM 
By GuNNAR Nystrom, M.D. 
or UppsaLa, SWEDEN 
PROFESSOR AND SURGEON IN CHIEF OF THE UNIVERSITY HOSPITAI 

At tHe German Surgical Congress of 1908, Trendelenburg report: 
experimental research on embolectomy of the pulmonary artery, and 
same time described the first two operations for pulmonary embolism 
One of these, performed by his assistant, Sievers, succeeded in so 
the patient survived the operation for fifteen hours; shortly afterw 
other patient operated upon personally by him survived for thirty-sever 

Since Trendelenburg’s report, some thirty operations for pul 
embolism have been published or briefly mentioned in the literatur 
probable, however, that the number of such operations which, because th 
have bcen unsuccessful, have been regarded as not meriting publi 
is far greater. 

The cases where the patient has survived the operation, so fat 


been able to find, are the following: 


Operator Yea Survived O 
Sievers-Trendelenburg 1go8 Fifteen hours 
Trendelenburg 1908 Phirty-seven hour 
Kruger 1900 Five and one 
Schumacher-Sauerbruch 1Q14 Fifty hours 
Kirschner, Konigsberg 1Q24 Discharged healed 
Meyer, Charlottenburg 1927 Discharged healed 
Crafoord, Morby Hospital, 1927 Discharged healed 
Sweden Dir. Dr. Giertz 
Nystrom, University Hospi 1927 Thirty hours 
tal Uppsala, Sweden 
Nystrom, Uppsala, Sweden 1927 Five hours 
Nystrom, Uppsala, Sweden 1928 Discharged healed 
Meyer, Charlottenburg 1928 Discharged healed 
Nystrom,* Uppsala, Sweden 1926 Three hours 
Nystrom, Uppsala, Sweden 1929 Discharged healed 


* Wrong diagnosis, uremia 


It is desirable that in the future, not only the successful, but 
unsuccessful cases of Trendelenburg’s operation be carefully descrily 
published, as there is need of larger empiric material, both for fixing th 
indications for the operation, and for perfecting its technic. 

In fatal cases of pulmonary embolism, death frequently ensues imm 
diately, or within a few minutes, but in most cases only after more than 
five minutes have elapsed, and in about half the cases, according to the 
data collected from various sources, more than ten minutes after the onset 
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full consciousness nine hours after the operation. Kruger’s patient regaine 
consciousness about seven hours after the operation. Crafoord’s first case 
was unconscious for several hours following the operation, cold, clamm) 
for the first two days lay in a shock-like condition, at times delirious 
with complete amaurosis. On the third day her sight returned, and after 
this she had no cerebral symptoms. In this case, the obstruction had lasted 


but forty to forty-five seconds. However, when the pericardium was open 
the heart showed only an auricular flutter and no real contractions, so th 
evidently the complete cessation of the circulation had lasted for a longer time 

In Crafoord’s second case, the cardiac ventricles at the time of the oper 
tion were making weak, irregular contractions when the rubber tuly 
pulled tight, and in this case the interruption of the circulation lasted for 
sixty-one seconds. This patient awakened while on the operating tabk 
and showed no signs of cerebral injury during the subsequent convalesce: 
A similar resumption of the brain function was characterized by Meyer's 
first and third case and my own fourth case, with a period of obstructior 
lasting from sixty to one hundred and five seconds. One of my recover 
patients, on whom the rubber tube had been kept taut for about two minutes 
was able to reply to questions immediately after the operation, saying that h 
felt well, and proposed to walk back to his ward. Later, however, he had 
the slightest memory of the incident from the moment of the onset 
attack till he was again in his bed some time after the operation 

The same interesting observation of complete amnesia after th 
of a severe attack of pulmonary embolism, although the patient may hav : 
seemed to be fully competent and actually suffering at that time . 
made in my second case and also in cases reported upon by Wirschner 
Crafoord. From the observations cited, the impression is gained that th 
consequences following the blocking of the circulation vary from case to 
case. This, however, is quite natural if it be kept in mind how many different 
factors play a part in the process. This disturbance of the circulation, fi 
of all, is conditioned by the degree and duration of the embolic obstructi 
itself, before the embolectomy, and then by the technical strangulation o 
the larger vessels, necessary for the intervention, and finally, also by 
obstruction of the branches of the pulmonary artery persisting aftet 
completion of the operation. It must be remembered that even a_ very 
successful extraction may not lead to a complete cleansing of the vascular 
channels, while embolic masses frequently are thrust into the circulator 
branches of the artery where they are out of reach of the operator he 
chances of the restoration of the circulation depend also upon such factors 
as the age of the patient, the nature of the primary complaint, the degree o! 
cardiac degeneration, adiposity, and the extent of the infarcts, complicating 
pneumonia, sepsis, efc. 

In order to estimate the physiological effect of strangulation of the large 
vessels and the period during which it may last, or may be permitted under 


different conditions, we must have knowledge of the condition of the patient 
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admitted for prostatic adenoma and with retention of urine, and who, seve 


days after vasectomy, without other symptoms of thrombosis than “‘klett 
puls,” suddenly developed an attack of dyspnoea, cyanosis, and feeble pulsi 
and within a short while was moribund. At the operation no throm! 
found in the pulmonary artery, the patient recovered from the operation 
died after three hours in uremia. 

Pulmonary embolism may appear under various forms. The most 
mon symptoms, when death does not ensue at once, are, shortness of bri 
anguish, feeble pulse, paleness and cyanosis, and a stitch in the chest 
symptoms, however, may exhibit wide differences, both as to quality 
intensity. Consequently, the condition is very changeable. [In on 
cases, the most profound symptom was the feeling of constriction, li 
that of a girdle around the chest, and this was associated with vomiting 
another case the attack resembled closely an acute syncope due to 
insufficiency or anzmia of the brain, and when the patient recovered 
sciousness he had no shortness of breath or pains, but an irritating 
Within a couple of minutes the patient collapsed again, and was imi 
ately operated upon. It is of interest to note that the pulse need 


accelerated. 


Anatomical conditions and technical details of importance in 


tion.*—Trendelenburg suggested that the operation be performed throu 


incision which would permit of the removal of the second costal cartilag: 
and adjoining portion of the rib, thus exposing the pericardium throug 
widely opened left pleural space. The pericard:um is incised just in front 


of the phrenic nerve. Renzi, when operating upon a patient sho 
Trendelenburg’s report in 1908, tried to proceed extra-pleurally, but was 
unsuccessful and made a small hole in the pleura, which was promptly 
with pressure forceps. To Meyer is due the credit for first pointi 
in 1927, the importance of avoiding injury to the pleura and thus 
acute pneumothorax. The immediate dangers of pneumothorax, of cou 
can be reduced if the operation is done under positive intra-pleural pri 
but such pressure interferes with the pulmonary circulation. ‘Thé 
pleural infection, as shown by Kruger’s first and very promising 
will be added to the already sufficiently numerous dangers. It would 
Meyer is entirely right in insisting so strongly for an operation without 
opening of the pleura. The operation may succeed if the pleural cavit 
opened, as has been proved by Kirschner’s case in 1924, who was opet 
upon after the method of Trendelenburg, and my two successful casi 
in which a pneumothorax resulted after lesions of the pleura. Meyer als 
it seems to me, is underestimating the difhculties of avoiding inju 
the pleura. 

The costomediastinal sinuses of the pleura vary considerably as to posi 
tion. The right one may reach far beyond the left edge of the sternun 


the left one be near the right side of the same bone. If, in order to avoid 


* Beir, Braun and Kummell: Oper. lehre. 4-5, Auf. Abt. 2, p. 584, Fig. 508 
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Trendelenburg’s combined incision is not necessary. Goo 


be gained through a longitudinal incision along the left edge of 





Fic. 2 ongitudinal ineisi 
burg « peratior 
extending from the upper edge of the second to the lower edge of th 
costal cartilages (Fig. 2). The intercostal muscles attached to thes« 
are divided with the scalpel (lig. 3) and the cartilages with th 


- 





Fic rt Costal cartilages and adjacent 


of the ribs isolated with periosteal elevator 


parts of the second and third ribs are then isolated subperiosteally 
with a raspatorium. ‘This requires extreme care because of the 1 
opening the pleural cavity. The cartilages are cut as close to the sternur 
edo 


as possible, even to the excision of angular portions of the 
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sternum, and this shouid include the adjacent isolated portions of the 


pe - ’ ' wm 4 . ] . . } 1 
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ot the sternul ind 1 t need higatio the ower medial cornet 


the wound, where thi irth costal cartilage has been removed. the 
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surface of the pericar n be visualizes ‘ip. ( Here the finget 





tase it 
mMainy “T/ 


Pert 


Cardium Pleura 


entered and moved upwat n the loose tissue between the pleurz re 
quent! " hte 4 sae Bal 
juently it Is possible te OVE w lett pleural sinus aside with one sweep ol 
the finger (Fig. 7), but at times superficial, firm streaks of connective tissu 


have to be cut throuel t| scissors (1 Ps while the pleura Is protecte 
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with the finger. The mammary vessels accompany the pleura. e peri 
cardium is now sufficiently exposed (Fig. 9) and is incised in a longitudir 
direction and the flaps seized with forceps (Fig. 10). It must be remember 


that the pleura may be damaged also during the latter stage of the 

as happened to Meyer in one case, and as has also happened to my 
slipping of a retractor may be the cause of rupture of the fragile plew 
It, therefore, seems to me to be wise to fasten the flaps ot the peri 

to the skin, or to cover the wound on both sides with gauze and t 

the flaps of the pericardium to these pads with artery forceps 

forceps for that purpose, é. g., the so-called Mikulicz forceps. 


With these modifications, the operation is then carried out as su 


by Trendelenburg (hig. 11). For the application of the rubbe: 


signed to constrict the large vessels, I have found that Trendelenbu1 





ment serves its purpose well, but | agree with Meyer’s suggestion tl 
instrument with a curve of somewhat shorter radius should be availabl 
have modified Meyer’s instrument by shortening the shank 1.5 centimetres.’ 
The fact that the coupling in the original Trendelenburg probe is w 

is its most serious defect. Kirschner, one of my assistants, and m 


e because the rubber tube was tw 


had this coupling come undos 
being carried beneath the vessel, so that the bayonet catch was 
| have, therefore, had a probe constructed with a catch which 
instantaneous coupling, besides safeguarding against the danger of detaching 
the tube during the operati Nn The rubber tube. of course, need not ( 
released from the probe when it has once been applied; the prob n be 
* The instrument with these modifications may be obtained from Stille-Wer 
Stockholm. 
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it passes across the operative wound in the direction of the right axilla. Th 
left branch occasionally gives more trouble. It bends directly backward 


from the end of the short main stem of the artery and when the patient 
is in a lying position its direction is straight downward. If the incision in 
artery 1s placed too close to the heart there is a risk of one being unabk 
make the extracting instrument “turn the corner” into the left branch. 
as happened in one of my cases. If, on the other hand, incision is mad 
too far away from the heart, it may happen, as in another of my cases 


t rar 


that the extracting instrument rides past the opening of the left 


missing it because it is too close to the incision. This happened in or 
Trendelenburg’s cases. 
It is, of course, of the greatest importance to quickly find the way int 





Fic. 13 (Con. a.) The pulmonary artery Fy ; The te seen f1 
(A.p.) and its right (R) and left (LL) branches. 
(vv) vales of the ostium at the root of the 
monary artery The proper place for the 
cision in the artery is marked with a black c 
A needle is inserted in calf vertically in tl 


recumbent position of the b« 


irtery is seen from above and in the 
sees it in the operation. The head of 
is seen just beneath (A.p.) 


uly Phe pulmonar 
the 


the left main branch, so that the evacuation of the emboli can be done i 

shortest possible time. I have reproduced a few pictures of stearin casts 

of the pulmonary artery in the position it occupies in an individual lying 

on his back (Figs. 13, 14 and 15). In this position the needle has beet 

stuck vertically into the main stem of the artery, so as to allow an accurate 

reconstruction of the position of the artery when the cast has been removed 
* The cast had been made by injecting melted stearin into the right ventricl 


a small opening in the chest wall, from which small parts of the cartilages 
Naturall 


and fourth ribs and the neighboring parts of the sternum have been removed 
the casts obtained are incomplete, as a result of the presence of blood coagulating 
artery, but nevertheless give a good picture of the typography of the artery. In the casts 
here reproduced, the defects are filled cut with plaster, which ts seen as a slight bat 
in Fig. 13. 
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For the extraction the emboli the Trendelenburg instrument (Fig. 16 
on the whole serves very well. It is excellently adapted for the right brancl 
wile tor the lett bras 1 somewhat more curved instrument would hb 
easier to insert Sucl modifi 
tion, aS a matter of 1 f s been 
suggested by Schumacket uit if 
has, on the = other nee 


] 


pointed out that a char of it 


strument would comy te the 


yperation and nugnt ent oss of 
valuable time 

Frequently tl emly re so 
solid that it is possible ir the 
extraction torceps to obt firm 


hold upon then but 11 s not 


uncommon tor the embo masses 





to be so fresh and loose 1 t they 

offer no resistance to tl forcens 

ind, consequently, cannot be recog- | tery seen from the left side. N 
nized The search in such cas 

has to be a blind on Phe sott consistency t the emboli mav also Ie wf 
to their tragmentatior en they are grasped by th forceps further, 
the forceps cat reach t thrombi only in the stem and main eel aye ge 
artery, aS space is r rr to open the limbs of. the forceps. Probably 


ese Circumstances 
hat In many of the published 
tor pulmonary em 


embolic masses 


¢ 


] 


ned and have probably 


so sott that it Was 
to teel them with the 
is it happened, 


vas lett in the left 


operation 


mortem revealed a 





reached from the left 


branch into the stem and obstructed th right branch as well (Fig. 17). It 
. : 
1S possible that it had et reed in the direction of the heart by secondary 


thrombosis, or that another thrombus had lodged in front of the old one 


he s { ° ] Na] T)¢? t] 1] | ] T | y 
thu uddenly 1 lIAKINE ( wOcKk Complete In this particular Case, however. 
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the ultimate cause of death seems to have been a beginning pneumonia, which 


was evident at post-mortem. 
These inherent difficulties of the extracting forceps forced me to experi 





Fic. 17 Embolus in the left branch of the pulmonary artery remait 


omplete extraction 


ment with a suction apparatus. The idea is not new. ‘Trendelenburg himsel 
in some of his experiments upon animals tried to extract the clot 


a suction syringe and a wide canula, but considered the method unreli 





I 8 Suction apparatus 


rr 
er 


and involving a risk of traumatizing the intima and, therefore, prefer 
the extraction with forceps. However, I argue that it would be eas:e 
grasp even very loose and brittle emboli with a suction apparatus and tl 

it would make possible the extraction of emboli from the peripheral parts of 
the arterial tree that would be inaccessible to forceps. It would be necessary, 
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upon it beforehand, but, fortunately, no inconvenience seemed to follow 
this omission. 
Trendelenburg’s suggestion is that, if it is necessary to perform the ex 
traction in several stages with intermissions in order to allow the 
pass through the vessel, the incision in the artery may be provisionally clos 
with the fingers. In experiments with animals it has been shown that r 
peated constrictions of the large vessels are tolerated quite as well as a singh 
one and there is something attractive in the idea that the blood should by 
allowed to flow through the vessels as soon as possible. Kruger used thi 
procedure successfully in his case, operated upon In 146 M). Meyer also recor 
mends this method, and his work in Deutsche Zeitschrift fur Chirurgie, 1g2> 
is illustrated by a fine picture. On the other hand, of course, this practi 
may result in fragments of th 
Centimeter embolic masses, which would stil 
1 al. 1 i po 1 ij j 





be within reach of the ext ict 
instrument, to be pressed into 
branches of the artery, thus becor 
ing quite inaccessible. If a \ 
siderable part of the pulmor 
channel is still being blocked 


might he expected to involve 


culties with the heart that would 


be so eTeatl that the advant eS 


gained by permitting a sn 
amount of blood to pass would he 


more than counteracted by th 
injury suffered by the 


through protraction of its arrest 





ie In any case the suggestior 
Fic. 20.—The embolic masses removed in Case I\ suction extraction seems to 1 
deserve consideration and trial. The decision will depend on furthe: 
periences regarding the length of time during which, under different cor 
tions, the large vessels may be blocked without irreparable injury to the he 
and the respiratory center. 

The rest of the operation is performed as advised by Trendelenburs 
Meyer’s modification of the forceps used for closing the incision seems 
me to be an improvement, as by their aid it is not necessary to close so large 
a section of the vessel as with the original somewhat clumsy and too sharp! 
bent Trendelenburg forceps (lig. 21). The release of the rubber tub 
around the great vessels should perhaps be made slowly, having regard t 
the experiences of Vroemsten in his experiments on cats, in which he fou 
that quick relief of a constriction of the great vessels, issuing from the heart, 
may cause immediate death, while a gradual reéstablishment 0. the circula 


tion is tolerated well (Figs. 22 and 23). 


When the opening in the artery has been closed and the rubber tube 
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released, the next object is to reéstablish the action of the heart and respira 


tion, which stop completely when the rubber tube is pulled tight if they 





have not already been arrested before. If the heart does not start ST 
taneously, mechanical irritation may first be tried. In one of my cases 
that was needed was a slight push with the little finger, upon which the he 
responded, at first with contractions that were hesitating and irregular 
then with more and more powerful ones. Gentle, pulsating compressior 
between the thumb and two fingers placed behind the heart may also }y 
efficient. Schumacker in one of his cases succeeded in stimulating ¢ 
tractions by pressing the heart against the anterior chest wall. 
In one of my latest cases, however, | found that massage may ly 


gerous. The patient was a fat female, sixty-nine years of age, whose h 


would not start again after the extraction of emboli. After the vein was 
massaged, copious bleeding occurred, which was at first supposed to by 
caused by an incomplete closure of the incision in the pulmonary artery | 
Later it was found to arise in the wall of the right ventricle, where a fing 

had caused a small rupture in the conus arteriosus. The wall was extreme! | 
brittle, consisting of a grayish muscular layer about two millimetres in thi 

ness, and the rest was composed entirely of fat. \fter death. it was fi 

that the cardiac wall was soft and that a finger went through it as thoug 

it were made of butter. This patient, of course, should not have bee: 
operated upon. 

Adrenalin injections have proven to be an excellent means of stimulating 
cardiac contractions. I made an injection of one centimetre of a 1 to Loo . 
solution of adrenalin in the bulbous arteriosis in three of mv cases . 
there was almost instantaneous effect. The heart, which had previous! 
made only irregular movements, began to perform regular contraction whi 
within a few seconds increased to almost violent force. Probably 
adrenalin acts first through diffusion into the coronary artery. Crafoor 
his two successful cases has also employed injections into the aorta. To 1 
these seem to have the advantage of insuring full knowledge of the manner 
of the disposal of the adrenalin, and of obviating the risk of lesions to th 
conducting mechanism. In one of my cases where the injection in the 
was of no avail, an injection into the heart itself was also useless. 

In five of my cases, as in that of Kirschner, respiration was reéstablish 
as soon as the heart resumed regular action. If this should not occur, 
ficial respiration has to be started with rhythmical insufflation of oxygen, 
| 


by putting on and lifting off the mask in which a positive pressure nare 
is made or by means of a pulmotor. The inhalation of carbon dioxide may 
result in the reéstablishment of respiration (Dzial Oszynski). Positive pres 
sure may also be needed if the pleura should have been damaged. 

The importance of an efficient organization of the hospital, and particul 
of the surgical service, to make possible the performing of an operation wit! 


the least possible delay, is self-evident. Clearly, the necessary instruments 


should always be sterilized. In the Uppsala Clinic the rule is, that if, o1 
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GUNNAR NYSTROM 


Finally, new pulmonary emboli may threaten the convalescence even whe 
rescued out of the grasp of death. 

However encouraging the results may have been during the last few year 
with Trendelenburg’s operation, it seems that only in rare cases will 
possible to save a patient otherwise condemned because of pulmonary e1 


bolism. It is upon the prevention of pulmonary thrombosis that we hay 


to place our hopes of being able to defeat at some future time one of the most 


distressing complications with which, after the victories won by the introduy 
tion of antiseptics, surgery has still to wrestle. 
It is of interest that the patient who has recovered from an operation 


pulmonary embolism may not suffer any lasting inconvenience from th 


operation. Both of my patients who were cured have recently been examined 





Fic. 24 The first patient who was cured. (Case Fic. 2 The ! 
IV.) Note the Trendelenburg incisior cured (Case VII) N 
nal inmcisiol 
and one of them, the man (Fig. 24) at the end of two years, and the other 


the woman (Fig. 25) after a lapse of one year after the operation 
are in good health. The man works as a farmer and he says he is 
persevering as before his illness and with hard work he feels palpitation 


the heart, but he has no shortness of breath from climbing hills and st 


ways, and he works the whole day. As a result of his thrombosis the legs 


are swollen in the evenings, but at the time of examination there was 


cedema. Beneath the weak part of the chest wall along the sternum there 


a sharp systolic murmur, but nowhere else. Pulse 60, blood-pressure 16 


systolic. The woman says she is as persevering as before and nev 


conscious of her heart. The legs are a little swollen at times as a result 


the thrombosis, but at the time of examination there was no cedema \s 


the former case, a sharp systolic murmur was heard under the weak part o! 


the chest wall, but nowhere else. Pulse 74, systolic blood-pressure 140. li 
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GUNNAR NYSTROM 
decided that death was about to take place, an operation was undertak« 
Nystrom. 

Under positive oxygen pressure but with no attempt at narcosis, an inci 
along the left edge of the sternum and perpendicularly to this incision an « 
made along the second rib. There was no evidence of pain while this was 
\bout ten centimetres of the second rib was resected. Unfortunatel 
cavity was immediately opened. There was slight bleeding from the soft 
chest wall, but a very definite loss of blood from the internal mammary 
was injured, but this was controlled by the application of artery forceps 


On the left side of the pericardium there was a thick layer of fat, but 


phrenicus could be clearly seen. An incision of the pericardium was mad 
and parallel to the nervus phrenicus. The edges of the pericardium wer: 
long forceps and kept apart. The heart still showed some pulsation. After 


been inserted for orientation behind the large vessels, the Trendelenburg 
passed with ease, its point projecting to the right of the aorta; a rubber 
then coupled to the end of the probe and drawn around the vessels. The 
immediately lifted and thus constricted by the tube. Thanks to a moderat« 
of fat around the big arteries localization and identification of the pulmo 
was very easy. After the rubber tube had been drawn tight the wall of th 
found to be collapsed, soft and yielding; this presented some difficulties 

of the wall of the vessel, as it did not offer sufficient resistance An incisi 
one-half centimetres long was finally made in the wall of the artery, the op 
stretched wide with the instrument indicated for the purpose, which gave a 
support in the subsequent manipulation. The extraction forceps were thet 
A small resistance was felt at once within the vessel and with the first 
forceps an embolic mass, which seemed to have been just proximal to the 
was removed. The right branch of the artery was then entered, and blood cl 


the size of one’s finger were extracted. From the left branch, a large branch: 


probably somewhat larger than that extracted from the right branch, w 
extracted. In our eagerness a mistake was made in too quickly cleaning 


branch, so that the embolus was torn, and had to be extracted in several pieces 


both branches were once again entered rapidly and were found to be empt 


Trendelenburg artery clamp was now applied to the vessel wall in such a y 


grasped only the edges of the incision; the rubber tube was then released 


mitted the reéstablishment of the circulation of blood within the arte Fy 


moment the rubber tube was pulled tight until it was released it was estin 
period of time of one minute elapsed, and during this time the heart was abs 
and respiration stopped. When the tube was released, a light push wit! 


finger was given to the heart, which immediately responded, first with a 


tion which was followed by others, while almost black blood flowed from a small 


in the incision of the artery which had not been completely closed by the clamy 


heart now made further contractions, rather weak and hesitating, but as far 
be seen, regular, and gradually gained in volume. At the same time the pati 
first a deep breath, and then began to breathe regularly, though at first 
pauses between each breath. The completion of the operation from this point 
hurried. The upper end of the internal mammary artery was ligated, in ordet 


clamps might be removed from the edges of the wound and make easier acces 
} 


suture of the pulmonary artery. The lower end of the artery was not found, but 
not bleed. The incision in the pulmonary artery was closed with five interrupt 
sutures. A pair of rat-toothed forceps, which had been used to draw the wal 


vessel forward when the Trendelenburg clamp was applied was then removed, 


very useful in applying the last suture. The pericardium was next sutured, I 


gap the size of the calibre of a pea, in order to prevent compression of thi 


case some bleeding occurred from the wound in the artery. It is interesting 
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GUNNAR NYSTROM 


Case III.—A. S., female, married, aged forty-five years. Surgical ( 
1927 (2889). December 2, 1927.—Cholecystectomy for cholelithiasis \ 
operative convalescence. Patient was allowed to leave the bed and li 
December 7. The next day she had a stitch in the left side of the chest 
of breath and had a slight rise of temperature reaching 38.4° C. (day befor 
She remained in bed this day and during the next few days. During t 
days the temperature gradually fell, reaching 36.8—37.8° on December 11 


December 12. The pulse had followed the temperature throughout and 
above 84 after the onset of the pain There were no signs of thromb: 
December 12, 1927.—In the evening (about 10 p.m.) the patient su 
typical attack of pulmonary embolism, with dyspnoea, irregular and 1 
great anxiety. The severity of these symptoms, however, did not last 
the patient recovered to some extent but was not fully conscious \fte 


stimulation her condition remained on the whole unchanged during the 
following day. However, a distinct deterioration set in on December 
and in spite of stimulants the condition grew so serious that at 6:45 P.M 
to perform a Trendelenburg embolectomy and we were encouraged in this 
of the patient’s relatives, although they had been told of the poor outlool 
ture had now risen to 40° C., probably on account of the extensive change: 


which must have been affected by the large embolus that had develop: 


before. The pulse was feeble all the afternoon, and just befor« operat 
perceptible. The physical condition was so bad that recovery seemed aln 
even though the embolic masses could be removed 

O peration.—Nystrom, December 13, 1927, at 7 P.M A few drops 
given but when it was noticed that the unconsciousness was deep enough {| 
without narcosis this was discontinued and only oxygen was administer 
period. A typical incision was made over the second costal cartilage 
right angles to this incision along the left edge of the sternum. It 


attempt the operation without opening the pleura as sufficient time seemed 


able. As the second costal cartilage was divided a small hole was mack 
through which air was drawn into the pleural cavity The opet 
laterally and could easily be kept closed with a wet compress The peri 
opened. The heart made only a very few movements. The next stages of 
followed the classical procedure of Trendelenburg During some sixt 


the blood-vessels issuing from the heart were kept shut off with the rubber 
was easily introduced behind the vessels. Through an incision in th 
about two centimetres in length, embolic masses in the shape of amor 
extracted. They were so soft and fragile that there was no resistances 
which consequently had to be moved at random. Both branches 
cleared out, the right one twice and the left once, and it was not 

way into the latter the second time When the rubber tube had beer 
heart and also the respiration stopped. When the tube had been releas« 
the incision with the Trendelenburg artery clamps an injection of onc 


of a 1 to 1000 solution of adrenalin had to be given in order to make thx 


its contractions. As the left ventricle was not visibly accessible, injecti 
into the aorta at its root This resulted in immediate contraction and 
could be felt in the radial artery. The patient was in a short time breathi 
well and the color of the face was improved. It was found that the puln 
could be sutured with ease. About seventy-five cubic centimetres of blood 
out before the sutures were tight The pericardium was completely clos« 
and then the remaining wound in the chest wall was closed The patient 


regained consciousness, was able to talk, drank water eagerly and sai 


Four or five hours after the operation the condition on the whole was still 
but the pulse was much weaker The temperature, however, rose hi 
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GUNNAR NYSTROM 


firmed the diagnosis. A suction tube of special construction (Nystrom) 
water suction apparatus, was now inserted, and by this means it was p: 


the main mass of the thrombus halfway through the opening in the 


thrombus was so large that it could not be pulled entirely out of the arter 


| 


suction tube, so that its delivery had to be completed with forceps Che 


then inserted into both branches of the artery and small portions of a ren 


were extracted, then the suction tube was inserted further, first into thi 
into the left branch, and both were found to be empty and only blood 
A Trendelenburg clamp was then applied to the edges of the wound in tl 

the rubber tube was removed The large vessels had been cut off for 104 
this had allowed sufficient time to thoroughly remove the thrombi and gr: 
been taken to place the clamps on the wound in the artery in such a way a 
its closure by suture. The heart had remained still throughout this period, 
after the rubber tube was released it gave the first sign of contractior 

centimetre of a 1 to 1000 solution of adrenalin was then injected into the 
base and in one-quarter to one-half minute later rhythmical contractions 
feeble, but within another quarter of a minute, stronger and more regi 


increasing to almost violent power and amplitude. Breathing soon beg 


normal color of the face returned, and a good pulse could be felt at the radi 


The wound in the artery was now sutured and the operation was completed 


deliberation. The pericardium was closed completely. The wound in the 


could not be completely obliterated, although the pleura was drawn forward 


sutures. Muscles and skin were sutured without drainage. As the patient 


| 
become conscious during the latter part of *'.ec operation and made uneas 


was given a few drops of ether. At the end of the operation he was fully 


breathing easily, and asked if he could leave the table, obviousiy quite unc 


what he had gone through. When he was taken to his bed, he seemed 
cerned, said that he had felt pain in one leg the day before, but that he 
tioned it to the nurse, as he had thought it was unimportant, and wond 


days more he would have to stay in bed 


During the first days following the operation the patient had a high fe) 


in good general condition. On the fifth to the seventh days there wa 


quantity of bloody sputum. On February 10 typical pronounced symptoms 


in the right leg developed (with swelling and cedema) and on Februar . 

of thrombosis of the left leg developed He was discharged recovered on Mar 
Case V.—K. G. K., male, aged sixty-nine. Surgical Clinic, Uppsala, 

The patient was in good health until four years ago, when he had a cerebt 


rhage. At this time he had difficulty in urinating with considerable frequer 
the month preceding admission there had been vomiting. There was no 
at least two months he felt “out of sorts,” with no appetite, very th'rsty 
drinking considerable quantities of water. He lost weight during tl 
During the night before April 1 the patient was unwell, vom‘ted and felt 


1 


lered 


On the following day he had about ten vomiting attacks associated witl 


After arrival at the clinic April 11, 2500 cub‘c centimetres of residual 


drawn off. 
April 12.—Normal temperature, pulse 90, general condition fairl 
examination demonstrated a typical prostatic adenoma 


April 13.—Bilateral vasectomy was performed 


April 18.—The temperature after operation was quite normal (maximun 


day after operation) but the pulse was rising, and on April 17 it was 108 
morning of April 18 there was a sudden fall to 60 In the afternoon of 
was a rise in temperature to 38.2° C. and the patient complained of 


There were no signs of thrombosis in the legs. At 10 p.m. the patient 


worse and there was a sudden onset of pain in the chest radiating towards 


DLL 


thy 


] 


( 
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was so degenerated and infiltrated with fat that the external surface se 
composed entirely of fat When the death of the patient was certain, th 
the pulmonary artery was widened and a careful exploration made of it 
no thrombi, or at least very small ones in the minor branches, were found. | 
examination was not allowed 

Case VII.—H. C. A., female, aged forty-six (Surg. Clin., Upp 
159). Past history was unimportant and there were no symptoms of he 
She was operated upon January 1, 1920, for an acute catarrhal appendiciti 
necrosis was found in the mucous membrane of this organ The woun 
by drainage and healed by first intention. On January 


the patient was raised somewhat, she suddenly developed symptoms of « 


7 when the bach 


j 


grayish-pale in color, pupils dilated, pulse weak and low (50), but there w 


or dyspnoea. She recovered after a short time after stimulation with c: 


mental confusion remained, and she had difficulty in speaking, the eyes wet 
and there was a slight deviation of the tongue to the right. Reflexes wer 
there was no paralysis of the tongue Blood pressure was 170/130. Bl 


33 milligrams. Upon examination of the heart its outline was difficult « 
the sounds were dull, but there were no signs of thrombosis in the legs Che 


1 


was interpreted as due to weakness of the heart, or possibly cerebral embolis: 


ovale apertum ) The temperature had been subfrebrile after operation. After 
improvement with the temperature remaining subfebrile, on January 18 
complained of a stitch and sharp pain in the right side of the chest This v 
panied by severe dyspncea and the appearance of rales and harsh breat} 

were chills and bloody, chocolate-colored sputum. This paroxysm graduall 
but was followed by another in about twelve hours. This time the patie 
had dyspnoea, but the pulse was good and the heart sounds dull with spli 

at the base. The lungs contained moist rales in both axille with occasi 
but there was no certainty of dullness. Temperature 38.8°-—36.8 By 
temperature had gradually fallen to 37.8°—38.2 Sputum was still blood-ting: 
general condition was not entirely satisfactory. The temperature had conti 
and on January 23 had reached 37.7°-38° C. and this morning 37.4° ( \t 
there was a definite attack of pulmonary embolism. The patient suddei 


pale (no cyanosis), the pulse weak, respirations panting, eyes rolli 

there was no loss of consciousness She was at once taken to the opera 
and placed on the operating table within three minutes after the onset 

There was no time for the operator and assistants to prepare the hands, 

worn. The operative field was washed with iodine and, as the patient was 
scious, local infiltration anzesthesia was applied to the skin. At 09:44 A t 
was made along the left side of the sternum and the third and fourth costal 
were resected together with the adjacent portions of the ribs, which was dor 
damage to the pleura. When an attempt was made to brush the pleura asid 
1 
i 


finger, however, there was a fairly wide tear of the pleura, and this was 


j 


carefully as possible. Dissection down te the surface of the pericardium was 


through a longitudinal incision along the edge of the sternum, passing throug] 


the sternal edge. In order to gain space the second costal cartilage also was 
and the wound in the pericardium was enlarged upwards. Excellent access 
obtained. (No transverse incision was made in the chest wall.) The aorta 
pulmonary artery could easily be surveyed and there was no possibility of tl 
mistaken. The heart still pulsated fairly strongly and in the soft-walled 
artery strong pulsations could also be felt, but no obstruction, so that the 
seemed doubtful. Meanwhile, the peripheral pulse of the patient had becom« 
feeble and the patient was deathly pale, but still the pupils were undilated. 5S! 


longer conscious at this stage 
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exudate in both pleura and upon aspiration 250 cubic centimetres of a bl 
obtained from the left pleura, but no bacteria could be found in the smear 
the right side only a few cubic centimetres of blood-tinged fluid were obt 


this aspiration there was considerable relief. The symptoms of thromb 


leg increased and on February 3 a thrombosis of the right leg manifest: 
February 22 there was a bilateral bronchitis with a temperature of 30.6 
rapid fall of temperature following this, which was the beginning of a 
Patient was discharged practically free from fever on March 30, 1929 
Case VIIL—S. W., female, aged thirty-eight. (Gynec. Clin., Uppsala, 1 


On March 6, 1929, this woman was delivered of a macerated feetus 


centimetres in length, and apparently an intact placenta came away wit! 


On March 7 symptoms of thrombosis of the left leg appeared and or 
showed the first signs of pulmonary embolism, i.c., stitch in back, coug] 


juicelike sputum. On March 10 there was a blood clot the size of a pea 


On March 20 the pain in the back had entirely vanished and her general 

very satisfactory. The whole left leg was much enlarged. The temper 
had been subfebrile for the first few days following the abortion, rose wit 

the stitch in the back and March 9 to 11 there was constant fever 


30° C., with a maximum of 30.8° ( On March 14 the minimum temp 


morning was 38.1° C. and on March 19 it was 388° to 309.2° ( 

38.8°-38.8" C.; March 21, 38.6°-38.6°; and March 22, 37.6° ( Oy 
5:35 p.M. the patient suddenly turned pale, broke into a profuse cold 
plained of severe pain in the center of the chest. When the physician ir 


within two minutes, the patient was lying panting for breath with a weal 


pulse. She was fully conscious and complained that she had difficulty in gettir 


was at once brought to the surgical clinic for operation. As it was evid 
attack would lead to death, operation was undertaken immediately afte: 
preparation of the hands of the surgeon and assistant. Anesthesia was 
the patient was quite unconscious and did not react to pain. An incisior 


the left of and parallel with the sternum and five to six centimetres 


fourth and fifth ribs were excised, beginning at the sternum. When the t! 


resected the left pleura was damaged and the hole was at once covered wit! 
Oxygen was administered under positive pressure Incision was thet 
the pericardium. A rubber tube was placed around the roots of the artet 
time the patient was still breathing. When traction was made upon th 
and the pulmonary artery constricted the heart action ceased Incist 
through the wall of the pulmonary artery and the forceps introduced 
wound, and a thrombus the size of a fingertip was extracted from thx 
the artery, but it was impossible to find the way into the left branch \ 
was inserted, but no more clots were found The hole in the pulm 
closed with the Trendelenburg artery clamp, after which the rubber tubing 
It had been drawn tight for seventy seconds. There was no heart actio1 


After an injection of a 1 to 1000 solution of adrenalin into the aorta feebl: 


of the heart occurred, chiefly confined to the right ventricle. These increased 


quite reach normal. Respirations could not be reéstablished. Artificial respi 


given without any real result, except for some improvement in the heart 
injection of a I to 1000 solution of adrenalin was followed by no result 
movement decreased and ceased altogether at 6:05 p.M., in spite of heart 1 
patient during this time was pale and limp and the pupils widely dilated 

Post-mortem examination.—Thrombosis of the veins of the left 1 
Bilateral pulmonary embolism. Infarction and organization in the lower 
right lung. 

Case IX.—E. E., female, aged thirty-eight (Surg. Clin., Uppsal 
2665.) Patient had been in the medical wards of the surgical clinic sinc 
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GUNNAR NYSTROM 


opened and by inserting the f 


nger into the artery it was found that th 
the left branch, which it had not been possible to find, was just to the left 


end of the injection, su that the forceps and suction tube upon entering 


the vessel had slipped passed it. In the left branch large embolic masses wet d 
Case X.—A. N., female, widow, aged sixty-nine. (Surg. Clin., Uppsa N 
2830.) This patient, an obese woman, was operated upon for umbilical her ven 


ber 13, 1929. Two days after operation there was considerable fall of the bl 
(299,000 before operation to 234,000) but there were no signs of thromb« 
allowed to leave the bed with her wound healed on November 18. Dur the f 


before November 20 she developed a stitch in the chest, which was not | 


i 


was accompanied by difhcult breathing. Her face was somewhat flushed, but 

no pronounced cyanosis. No tenderness or swelling of the legs and 

physical signs were found in the lungs. She was ordered to remain in béd uring 
the next few days the pain vanished and on November 29 the patient felt well 1 still 
had no swelling of the legs. On November 30 while still in bed, there y ide 
difficulty in breathing associated with cyanosis. The heart action weakened, 1 beats 
not reaching the radial pulse. She was at once removed to the operating ( 


preparations were immediately made for Trendelenburg operation. Meanwhil ore 
rapidly worse, lost consciousness and respirations ceased. Operation (Nyst: 
begun immediately, only three minutes elapsing after the beginning of the att \ 
longitudinal incision was made along the left edge of the sternum and the s« 
and fourth costal cartilages with their attached ribs were resected The | 
escaped damage, but the right pleura, which reached as far as the left « 


sternum, was injured, as this risk had not been taken into account. be« 


unusual position. The pleura was very thin, about the thickness of tissu ( 
hole was closed with a hemostat, after which the pericardium was opened The he 
was found to be still, or at most making fibrillary movements \ rubber 5 
passed between the roots of the great vessels and within two minutes the mai 

of the pulmonary artery were emptied through an incision in the walls of the vessel 
Forceps were first used but obtained only small fragments of thrombi. Wit! 

tube both the right and leit branches were very effectively emptied. The left 

was found at once. A Trendelenburg clamp was placed upon the edges of the w 

in the artery and then after light cardiac massage and injection of one cubic centimetr 
of a 1 to 1000 solution of adrenalin, attempts were made to reéstablish the heart beat 
but in vain. The heart action was never reéstablished, nor was respiratiot Ff 

of oxygen into the lungs was without effect. As blood collected in the peri 

was believed that the artery wound was leaking, and the forceps were removed, after 
the rubber tube had again been drawn tight. It was found, however, that 1 


issued from a rupture in the wall of the right ventricle, which had been caus 
finger during the cardiac massage, and has passed through the wall into t 
arteriosus. This wall was exceedingly friable. Evidently the case was Phe 
patient was dead and remained dead. When the hole in the wall of the 
examined, it was found to consist of a loose, grayish, muscular layer only two mill 
in thickness, and outside of this was fat. The wall could be ruptured by a 
pressure between two fingers 

Post-mortem examination confirmed the diagnosis of adipositas and grav 
myocarditis Besides this a severe arteriosclerosis, benign nephrosclerosis a! 
cholelithiasis. The emptying of the pulmonary artery had been very complete; the rig! 
branch was quite empty of emboli, and in the left branch only a small thr 
another small thrombus in one of the secondary branches, but the main branch was 
quite free. 


Discussion: Dr. RupotpnH Maras, of New Orleans, La said that this was 


propitious moment to acknowledge the indebtedness of the profession to the Scandinavia! 
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may well be said that the operation of embolectomy has become largely di 


navian specialty. 

But in Stockholm, Doctor Crafoord, the assistant of Doctor Giertz, in t 
of his chief made our visit particularly instructive by his personal account of 1 urge 
experience of the Stockholm municipal hospital in dealing with thrombosis and 
embolism as post-operative complications. Doctor Crafoord himself has ti redit 
two lives saved by the Trendelenburg operation. To those who are not famil witl 
the recent studies published by Nystrom, Giertz and Crafoord as they have appear: 
the Acta Chirurgica Scandinavia, the experience and the hopeful attitude of th« lisl 
surgeons in anticipating and methodically dealing with this great post-operati met 
gency is nothing short of a revelation 

Prof. Einar Key, at the Maria Hospital, has personally performed sevent en 
bolectomies on fifteen patients for obstructing emboli in the main surgical 


including one embolus in the abdominal aorta at the bifurcation with recovery S 


embolectomies of the abdominal aorta have been recorded in the world literature, most 
of them in Scandinavia, with two permanent recoveries. But in regard to t ther 
arteries, about 50 per cent. of the patients have recovered with good circulat vhet 
the operation was performed within the first ten hours of the embolic occlusiot ere 


are other factors besides the time interval which influence the mortality and t 
but as a whole this is a remarkably good showing for an operation whicl 
performed under forbidding circumstances and which up to eighteen years 
scarcely claim one recovery to its credit. 

Docror GiertTz, of Sweden: emphasized some things that he thought e ver 
important. In his clinic three cases had been operated upon. In such cases he would et 
phasize the importance of the after treatment in the hospital. It is not enough that the 
surgeon himself should know the symptoms and be able to do the operatior 


train all the people who are working in the hospital, not only the young ass 


also the nurses and the student nurses and the servants, because if an ac 
the person present in the room must know what to do. In his hospital, whe 
happens, the person in the room has to immediately take the person to thi 
room and at the same time telephone to the doctor in attendance and to the 
the operating room. In the operating room all the things are ready for the 
Then the doctor who is to do the operation must know all about the operatio: 
Another thing important to point out now is that it is wise to avoid the 
We have nowadays enough healthy patients upon whom we have operated for 
citis, hernia or done an hysterectomy and yet have lost because of an emb 
wise to save this operation for such patients, and not operate upon all cas 
hearts and bad kidneys and very rigid chest cases. It is very difficult in thes 
avoid injuring the pleura 
Another thing in the technic: I am not sure it is necessary to pull the rul 
very tight. You must remember now the aorta is quite empty and in thi 
artery you have the stopping blood on the other side from the plug and it doesn’t matt 
if you lost a little blood, but I am quite sure it is dangerous to pull too tight 
not necessary. 


Dr. Frepertck T. Lorp, of Massachusetts: said that in the experience at tl 


chusetts General Hospital, fifty-nine patients, later coming to autopsy, hav 

lost their lives in consequence of embolism of the pulmonary artery, one or bot! 
branches or their divisions. If the bad risks are eliminated, the proportiot 

cases is considerably reduced. The exclusion of those dying within ten minut f th 


onset, those with inoperable malignant disease, sepsis, circulatory failure and other s 
ous complications leaves twenty-one for consideration, and the number of operable cases 
is still further reduced to eighteen as the diagnosis was impossible in three nl 
about one-third of our cases of pulmonary embolism seems suitable for p 
tive interferenc¢. 
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operation. They are now in the hands of the surgical division of the Len 


pital of New York City At that time we tried them on dogs being pre] 


I 


differential pressure. Of three dogs, transpleurally operated upon, two re 


one developed an empyema of which he died on the twelfth day after oper 


The operation is not difficult. One easily finds with the left forefinger 


through the transverse sinus of the pericardium from above downward, t 


where Trendelenburg’s large sound has to go through and around the puln 


plus ascending aorta, the tip of the sound meeting the tip of the finger fF 


the sound comes around nicely and cannot injure any vital part. If everythi 
successfully the surgeon actually recalls the patient from imminent death to | 
He recalled a remark by Doctor Giertz that the doctor who is trained 


sleeps in the hospital at Stockholm. Our assistants also sleep in the hospit 


are younger men. For us here it is necessary that the associates, the adjuncts 


the house surgeons be trained in this particular work, with the required i 


always ready for use, so that they can go ahead and do it in an emergen 
not the slightest doubt that in the very near future we will hear of succes 
tions done in our country 

Dr. Howarp LittentHat, of New York, remarked that even thoug! 


we do not all have permanent first assistants dwelling in our hospitals, there is 


why intensive training in this particular operation, as well as in the diagnosis 


be given to any house surgeon who shows skill in operating. He should thet 


authority to act in emergency) The head nurse should also be taught to r¢ 
symptoms of pulmonary thrombosis so that she can at once give the alarm ai 


patient transferred to the operating room. It must be remembered that pati 


ently dead have been resuscitated and have fully recovered after the extractior 


from the pulmonary artery 
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FURTHER EXPERIENCE WITH RESECTION OF THE 
ANTERIOR HALF OF THE PYLORIC SPHINCTER 
By Joun B. Deaver. M.D 
AND 
VeRNE G. Burpen, M.D.. 
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the secretion of gastric juice is the presence of food in the stom: The 
stimuli which have to do with the appetite and taste reach the 
way of the vagus nerves. Section of these nerves within the thor 
lowed by a permanent reduction in gastric acidity. Under nori 
tions the stomach probably secretes very little acid in excess of stive 
requirements. The newly formed acid has a uniform concentratiot 

0.5 per cent. In the absence of excessive secretion the ingested 

liquids and the diluents secreted by the stomach act to reduce th 

tion of acid to about 0.2 per cent., which is the optimal for dig 

the time the contents leave the stomach the acidity of the ejected portion is 
so low that it is not injurious to the duodenum and is promptly neut: 
There are many conditions which cause a temporary over-productior 
in the stomach; common examples are indiscretions of eating and 

[t is well known that in such instances there is regurgitation into th 


of duodenal contents composed of duodenal secretion, bile and 
| 


juice which make up a highly alkaline mixture. The purpose of | re 
gurgitation is, in all probability, to control excessive acidity in the stomacl 
Stimuli resulting in hypersecretion and over-production of acid reaching th 
stomach by way of the vagus nerves may originate in a disturbance of the 
higher nerve centers. This is commonly called nervous indigest 
nervous hyperchlorhydria. In such instances there is usually an associated 
disturbance of the pyloric sphincter—either failure to relax or actual spasi 


The symptoms closely simulate ulcer and, indeed, in long-standi 
ulcer is actually present. It is well known that peptic ulcer o 
trequently in individuals of a characteristic nervous temperament 


essentially a constitutional type and not an acquired condition as 


the ulcer. Is it probable that the hyperacidity in cases of peptic ulcer is 
due to excessive production of acid resulting trom exagveratiol i +h, 
psychic phase of secretion? When this characteristic is in marked evidence 


there is likely to be a recurrence of ulceration after operation. Given th 
conditions in which there is long-continued gastric hypersecretion 
production of acid and an associated disturbance of pyloric function whi 
acts as a hindrance to the safety mechanism of duodenal regurgitat 
neutralization, there will ensue a state of chronic hyperchlorhydria wit vel 
active gastric peristalsis to force the pyloric block. The strongly acid gas 
tric contents are ejected through the pylorus under increased pressut 
impinge against the duodenal mucous membrane usually at a point w! 
responds to the location of 90 per cent. of ulcers. 

It has been established by experiment that peritoneal irritatio: 
cause of spasm of the pylorus and by clinical experience that it is ofter 
accompanied by gastric hypersecretion and hyperacidity—conditio1 
are favorable for the development of peptic ulcer. Herein may lie the « 
nation of the frequent association of disease of the appendix or ga ddet 
and peptic ulcer, also a plausible reason for post-operative recurrence of 
ulcer when a diseased appendix or gall-bladder has not been removed 
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sweep past the anastomotic stoma without entering the stomach. [1 
event the hyperacid gastric contents come in contact with the margins of 
the stoma and with the jejunal mucous membrane and ulcer devel 
did on the original site in the duodenum or the stomach. 
Resection of the stomach for peptic ulcer is an heroic attempt to 


acidity. It is claimed for this operation that it removes the ulcet 


area of the stomach and duodenum, and that it inhibits or abolishes the 
secretion or acid by excision of the specific acid cells. Sufficient time has 
elapsed for it to be known that neither one of the former assumptions jis 
correct, because of the frequency of secondary ulceration after this operatior 


which certainly merits serious consideration. Removal of the enti 
forming portion of the stomach is a difficult and uncertain procedu ly 


many cases it is probable that sufficient acid-forming mucosa ren 


produce a secretion capable of initiating a new ulcer at the stoma or in th 
jejunum. We have long felt that gastric surgery for benign lesions should 


strive for the simplicity in procedure and the least distortion « 
anatomical relationships consistent with results which justify the attempt 
The theory which ascribes to acid the predominant role in the causati 
chronicity of peptic ulcer derives its strongest support from clini ! 
rience and recent experimental studies. It is a theory upon which surgeons 


and internists are in fairly general agreement. It is unlikely that th 


behavior of gastric acidity could be a factor for evil in the developn 
peptic ulcer. There are normal fluctuations in acidity and even tem 
excesses for which the mechanism of duodenal regurgitation provides 
safety control. Otherwise, acid of injurious concentration would « 


destructive effect by causing ulceration of the mucosa with which 


in contact. Therefore, the origin of ulcer would seem to be in the 
bination of the two factors—over-production of acid and failure of th 
control of duodenal regurgitation. The unknown urge which cau 


excessive formation of acid may be a fundamental nervous derangem« 


which may also act to hinder duodenal regurgitation by causing dysfu 


of the pyloric sphincter. In the absence of any means of direct 

check the over-production of acid, concerted efforts by medical and 
methods have been made partially to neutralize the high acidity. It seems 
logical to assume that restoration of duodenal regurgitation may be a solu 


tion of the problem, especially since it has been shown that this phenomenot 
is absent in clinical cases of peptic ulcer. It is with this purpose i: 

that we have carried out excision of the anterior half of the pyloric sphincter 
and thereby removed the hindrance to duodenal regurgitation. 

The technic of the operation is simple, with little chance of serious 
error. It is undisturbing to anatomic relationships and relatively free from 
immediate or remote post-operative complications. Essentially it is a sub 
serous removal of the anterior half of the pyloric sphincter without pene 
tration of the submucosa or lumen of the duodenum or the stomach. A con 
tinuous suture of the serosa closes the remaining defect. 

536 








PARTIA]I 



































_ontrain: cations fe tine . +; 





Operatio1 re inaccess { fF th, 
Ot ; 
the presence Ol @xces eC scar tissue in the re ion « +] 
If . “er ' ; 
rhe chi GCanLetr lr the operati S ! ul eC ( 
tration of the duodenu which may re the n af 
O} ‘ ; : 
X-ray studies, mi; ( months after thre perat } ( She 
hae action of the pylori Phincter has been most ar 
le — 
there had peen c ft} retentioy ; ’ 
iS : ee 
hyperperista SIS the i Were now nor r = 
1< . ; : 
and the stomach emptied jn ; rmal tink ee 
} ‘ 
, appreciable narrowing of th pylon 10K ougl 
stances the X-ray detecte a slight defor: — nee 
Our cases are too recent to permit 
se itis ( ) C 
in the two years of experience with th, perat here has he 
{ 
sion to re-operate tor ne: tent cvm;: - = 
report regularly ror ¢ Mminatyzy ll the ( 1] { ~ | 
. sion arise, a gastroenterostomy | , by 
We belis Ve that t perat ; ny 
| ; 1 
| pyloric S] } 1! ter will ccessfu anv prace, —_ ae 
ulcer. Wi expect to ( SOM) tailures hyrat a +1 
condition will not bh TT th, ¥ 


and resection of th 


In our early ex 


( 
Later on, we ippl re ii 
i 
) the appendix or of th ae teas 
adjunct to the operation for the pri ' 
ing post-operative digestive complaints 
Ri port j ( 
Eighty-one cases ye teen eisnwas, i bie Wiesel 
Duodena / r Were friyt ty, ; wer 
Cases to he noted +] 1 on : S 4 1 1, : ; sm 
the sphinct ry ; 
| | 
pertoratior \ppe was don. 
sé ; the 
not been pr ously r¢ art he 1 ea 
: ure e4 ss 
as tollows 
Oper i? 
(per ties ‘ aie , 


Operatior n th, 


( Dry t1 ‘ 
pera 


Gastri / F | 


an acute pert 














DEAVER AND BURDEN 





Operation on the sphincter, excision of the ulcer and cholecys 
tectomy .. Be fe ee 

Operation on the sphincter and excision of the ulcer .. { 

Operation on the sphincter, sleeve resection of the stomach an 
ce | |, 

Operation on the sphincter and sleeve resection of the stomac! 
Gall-bladder—There were twenty-three patients who were operated 

for disease of the gall-bladder and biliary tract and in whom, i1 tior 


the indicated operation in this region, the anterior half of tl 


sphincter was excised because of spasm. In the above group one patient h; 
a stone removed from the common duct; one had drainage of the 
duct because of biliary cirrhosis; one, in whom the gall-bladder and_ the 
common duct had been drained previously, had a secondary drainage of th 


duct with a T-tube; one patient had a carcinoma of the pancreas 


cholecystogastrostomy—this patient died five months later—or 
had a cholecystostomy. 

Chronic appendicitis with reflex gastric symptoms.—Ther re si 
patients in this group. Appendectomy and removal of an anteri 
the pyloric sphincter was done. 

Gastrojejunal ulcer—One patient was operated on for this 
Three years previously he had had a duodenal ulcer excised and 
enterostomy made. At the second operation, at which time the 
ulcer was found, the jejunum and the associated ulcer were resect 
bowel joined by end-to-end anastomosis and the anterior half of 
sphincter removed. Nine months later the patient had recurre: 
duodenal ulcer and was again operated on, at which time a gastroduoder 
tomy was made. Four months following the last operation he rey 
he was completely relieved of his symptoms through dysfunct 


pyloric sphincter. 
7 SUMMARY 


\ corrective procedure which removes the pyloric interferenc 
denal regurgitation has been applied in clinical cases of peptic ulcet 
spasm and hyperchlorhydria. In this procedure the anterior lf of th 
pyloric sphincter 1s removed. In an experience with eighty-o1 
a period of two and one-half years, the results have been at least tis 
factory as from any operation we have used in similar cases insot 


tomatic relief and post-operative X-ray findings are concerned. We hav 


yet encountered a recurrence of ulceration and, of course, the development 
gastrojejunal ulcer is impossible. The removal of the anterior | 


pyloric sphincter is a much simpler operation than gastroentero 
resection of the stomach, yet the results are equally satisfactory nd the 


post-operative complications and late sequela are much less hazardous 
CONCLUSIONS 


The probable cause of peptic ulcer is uncontrolled hyperacidity which 1s 
brought about by excessive secretion of acid (probably by exaggeratiot 
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CARCINOMA OF STOMACH WITHOUT RECURRENCE TWENTY. 


FOUR YEARS AFTER OPERATION 


By ARNOLD Scuwyzer, M.D. 


oF St. Paut, MINN. 


Four years ago, while giving a clinic on Surgery of the Stoma 


meeting of the Minnesota Medical Society,* I could show three h« 
happy old men who had cures lasting more than ten years aftet 
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Fic. 1 Mr. H. Sch. specimen removed at operation, cut open along greater 
Drawing. 


h at a 
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of the stomach for carinoma. None of them had been early cases and the 
resections were extensive. The outstanding feature was the absence of wide- 
spread lymphatic involvement. In fact, only the lymph-nodes in direct 


proximity of the growths were invaded. One of these patients, Mr. F 


sixty years old, was operated upon in September, 1915, at St 
* Published in Minnesota Medicine, February, 1927. 
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Hospital. A small piece of liver and some pancreas tissue had to be taken 
away with the carcinoma of the lesser curvature and posterior wall of th 
stomach. The tumor was partly adeno-carcinoma, partly carcinoma solidum 
This man is well-today, fourteen years and eight months after the operation 
The second case, Mr. J. B., was sixty-six years old at the time of hi opera- 
tion, which was in April, 1915. He was reported by his son these very 
days to feel quite well. It is now fifteen years and one month since the 
operation. The growth in his case was a carcinoma solidum. The micro 
scopic appearance of the tumor, whether of the glandular or solid type, did 
not seem to have much bearing on the prognosis. The first-mentioned casi 
was partly a glandular and partly a solid carcinoma; the second a carcinoma 
simplex, while the third patient, who is the cause of this report, had a 
carcinoma of the purely glandular type. The microscopic findings wer 





Fic. 4.—Mr. H. Sch Posterior view. Stomach cut open and divide 
half Posterior half turned down 
verified by Professor Bell, chief of the Pathological Department otf the 


University of Minnesota. 

The third case is as follows: Mr. H. Sch. was operated upon in Febru 
ary, 1905, at St. Joseph’s Hospital. He was then sixty years old. He died 
February, 1929, of apoplexy which occurred after the celebration of his 
eighty-fourth birthday. 

Since summer, 1904, he had suffered from pain in his stomach and loss 
of appetite. His weight had come down from 140 to 109 pounds. Th 
carcinoma involved the lesser curvature near the pyloric area, and was the 
size of a woman’s fist. An extensive resection was done a good distance 
from the tumor. On the proximal side there were full two inches o 
apparently normal stomach wall on the removed specimen. This was on 
of the deciding features for the freedom from recurrence. Ke xamuination 
of the specimen revealed that the tumor mass protruded greatly into the 
lumen of the stomach and seemed very well outlined. The bordering normal 
looking stomach wall showed, however, on its cross-section, some barely 
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noticeable thickening, which gradually diminished toward the outer regions. 
Microscopically, it was found, outward from the macroscopic tumor, that 
the carcinoma extended tor two centimetres in the mucosa. The secreting 
glands were much larger than normal and of irregular shape. There were 
no metastases in lymph-nodes, beyond invasion by contact in the area of the 
growth itself. Sections trom discrete pyloric and cardiac lymph-nodes as 
tound on the resected specimen showed no metastases, though they wert 
somewhat large, probably on account of a partial ulceration of the tumor. 
This patient, who lett the hospital after twelve days, rapidly gained from 
10g pounds, in tour months, to 133 pounds, and even reached the weight 
of 147 pounds, in Igo9, four years after the operation. Later, the weight 
gradually came down again and since the old gentleman approached four 
score, the weight, gradually and perhaps fortunately, ranged in the neighbor 
hood of 110 pounds. In the summer of 1927 he had some diarrheea and loss 
of appetite, but this blew over quickly. There was no food distress. He 





I 5 Mr. H. Scl Phot gram of tumor Fi ( Mr, F. LL. *% Partly glandular 
irtly solid carcinoma; shown for comparison 
( ng fourteen years and ten montl 


ate of everything that came on the family table, but, since the operation, had 
to eat slowly. The apoplexy which caused his death was evidently due to the 
excitement of the birthday party. 

The autopsy had to be limited to the abdomen here was no trace of 
any recurrence anywhere—no glandular thickening. The lowest portion of 
the cesophagus was dissected out and was removed in one piece with the 
remnant of the stomach, the spleen, the pancreas and adjoining small and 
large gut. The artist of the Department of Pathology of the University of 
Minnesota then made drawings from front and from the posterior side. 
The inset gives as near as one could measure the proportions of the resec 
tion. After tying off the jejunum the specimen was filled with formalin 
through a tube tied into the cesophagus. This allowed it to harden in more 
natural relations. Later the stomach was cut open from the cesophagus down 
along the greater and lesser curvatures leaving uncut only a small area at 
the greater curvature. There were no disturbing adhesions either in front 
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or behind where the lesser peritoneal cavity was entirely fre e onl 
variation of the drawing from the specimen was the upper e] of the 
duodenum, which had been cut in removing the organs. 

At the time of the operation we had judged to have removed about two 
thirds of the stomach. If this was correct the remainder must have shrunk 
considerably, even if one allows freely for the infolding suture. The stoma! 
wound had been closed and an anterior gastroenterostomy with entero 
anastomosis between the two limbs of the jejunal loop had been dot 

The remnant of the stomach was about the size of a goose The 
gastroenterostomy opening was just large enough to allow entering of the 
index finger. It was clean-cut, patent and round though at the operatio; 
it had been a two-inch slit. No trace of suture material was found thoug} 


fine silk had been used throughout. The two loops of jejunum nearest the 
stoma were distinctly widened and 
must have acted as receptacles at the 
time of eating by filling immediate) 
No glands or thickenings were any 
where. The patient had been some 
what anemic as long as we kney 


him, but the general appearance ha 
remained much the same through al 
the years. 

Pathologists a number of years 
ago began to feel quite doubtful as 
to the justification of calling a five 


year cure with sufficient assurance 


permanent one and asked for eight 
years of freedom from recurrence 
This does not mean more than that at 
such a late date recurrences would be 
of rather insignificantly small per 
centage. There is no definite limit of 


time to exclude the possibility of re 





currence. Very recently we saw 


Fic. 7—Mr. J. B. Carcinoma solidum. High gig: ; 
ower. Shown for comparison. Cure lasting fif beginning recurrence one month less 


mont 


teen years and one 


than ten years after an operation for 
carcinoma of the base of the tongue with metastasis in a submaxillary lympl 


node. The case had been watched at intervals and was quite well up to th 
time mentioned. Another case had the first signs of recurrence twenty-tw 
years after operation for carcinoma of the breast. The carcinoma had beet 
rather advanced. <A small, hard, whitish lymph-node in the costoclavicul 


angle had proven carcinomatous. For this reason following the operati 
the patient received X-ray treatments during six years, the intervals betwee 


treatments gradually becoming wider. For twenty-two years s had 
trace of recurrence. Then a crop of numerous small nodules appeared ot 
the chest over the area of the operation and one year later she died of widel 


disseminated carcinoma. On account of the great number of centres of 
growth in and near the skin flaps of the previous operation this was definitel 
a recurrence and not a new malignant formation. 


1) 


544 





ily 
he 


it at 
1 be 
per- 
t ol 

re- 
Wa 
less 

for 
iph- 
the 
two 
been 
ular 
ition 
veen 
| no 
| on 
dely 
S of 


itely 











THE IMMEDIATE MORTALITY AND LATE RESULTS OF 
OPERATIONS FOR GASTRIC AND DUODENAL ULCERS 
By J. SuHetton Horsiey, M.D. 
or RicumMonp, Va. 

FROM THE SURGICAL DEPARTMENT OF ST. ELIZABETH 8 HOSPITAL 

THIS paper is a report of the results of the operations | have done for 
peptic ulcer of the stomach or duodenum over a period of ten years, from 
July 1, 1919, to July 1, 1929, with the addition of eleven pyloroplasties done 
before July, i919. \\ hile the latter portion of this period does not comply 
with the requirement of the symposium to give late results for five years, it 
affords an opportunity for observation of even the latest cases for at least 
six or eight months after operation. 

No operations done for jejunal ulcer or for malfunctioning of a gastro- 
enterostomy are included because these conditions are a different problem 
from that of a gastric or duodenal peptic ulcer, and would confuse the main 
issue. Also no cases of acute perforation of a peptic ulcer operated upon as 
an emergency are included. This report, then, contains all of the cases of 
gastric or duodenal peptic ulcer and of cicatricial contraction resulting from 
peptic ulcer that | have operated upon during the ten-year period mentioned, 
and, in addition, it also contains the eleven cases of pyloroplasty operated 
upon before July I, 1919. 

There was one case of a rather rapidly advancing type of phagodenic 
ulcer that was not included because of the type of ulcer. It involved most 
of the pyloric end of the stomach and was accompanied by cedema of the 
stomach and by enlarged lymph nodes along both borders of the stomach. 
About half of the stomach was removed, but the ulcer rapidly recurred. A 
gastroenterostomy was done, but without relief. Necropsy showed exten- 
sive ulceration of almost all of the stomach and perforations posteriorly and 
up toward the liver where these organs had blocked the perforations. There 
was no evidence of malignancy, but a rapid extension of an ulcerated and 
inflammatory condition of the stomach quite unlike peptic ulcer. 

In the letter sent out to trace these cases, the following questions were 
asked: “(1) Do you have any symptoms of indigestion or stomach trouble 
now when you follow ordinary diet? (2) If you have symptoms, do they 
bother you very much and are they as bad as they were before you were 
operated upon? (3) If you have symptoms, how soon did they begin after 
you were operated upon, and are they continuous or are there spells during 
which you are completely relieved? (4) Is there any particular medicine or 
diet that seems to give you relief ?” 

The results have been subdivided into cases which are symptom-free, 
greatly improved, slightly improved, or unimproved. The “symptom-free” 


class includes those patients who have no stomach symptoms under ordinary 
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diet and living conditions, and have had no symptoms of this kind unde 
similar conditions since a few months after the operation. The 
improved” are almost symptom-free but will occasionally have som 

fort or slight pain or gas on an ordinary diet. These symptoms 
interfere with the usual occupation and are not sufficient to requir 
treatment other than the limitation of diet or possibly a Gose or two | 

and occur very infrequently. These patients consider themselves pr: 

well. These two groups are included under the term of “satisfactory r 


The “slightly improved” are those in whom the symptoms are pronounced 
and, while the condition is better than before operation, the patients suffer 


markedly at times from gas or discomfort or so-called indigestion 
cases are on the border-line between the “greatly improved” and the 
improved.” An effort has been made to divide these evenly between the two 
classifications. The “unimproved” are those patients who are apparently as 
bad off as, or worse off than, they were before operation. Included in this 
last group are all the patients who had a recurrent ulcer, for which a1 
tion may or may not have been subsequently done, or who require 
periods of treatment without material relief. When a subsequent oper 
for the relief of gastric symptoms is done, the patient is considered a ney 
case and is again classified from that standpoint. 
Of the twelve patients who died following operations for peptic ulcer, o1 
eleven were necropsies done, either limited to the abdomen or including th 
abdomen and thorax. In one case, a partial gastrectomy, the patient seemed 
to die from cedema of the lungs and no necropsy could be obtained ; but th 
symptoms and physical signs indicated that this diagnosis was correct | 
In all these operations absorbable sutures, usually tanned catgut, were used 
The advantages of catgut sutures over non-absorbable sutures, howeve1 


probably not so great as they are often supposed to be. (Table I.) 


TABLE | 
Report of operations for gastric and duodenal ulcers, 


July 1, 1919—July 1, 1929 


Operations for duodenal ulcer 

Operations for gastric ulcer 24 
Operations for stenosis 

Operations for adhesions following pyloroplasty 

Operations for adhesions following partial gastrectomy 


Total 160 
Symptom-free 72 45% ‘ = | re 
Greatly improved 22—14% sash ta ie temeamaane 
Slightly improved 18—11% 
Unimproved 35—22% 
Died (9 necropsies 10 6% 
Not traced 3— 29 


Total 
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II physiolos | roplasties were done previous to July 1, 1919 
~ ) et 2 
[ pro = 
Died i 
N Tra 
a Il 


No peptic ulcer of the duodenum was operated upon until medi 


ment had been given a trial of at least a few months, except in a few cass 
when the ulcer was extensive or the symptoms severe 
Pyloroplasty. In June, IQIQ, l read before the Section on Obstetrics. 


Gynecology and Abdominal Surgery, of the American Medical Associati 


a paper entitled ““A New Operation for Duodenal and Gastric Ulcer,” 


4 


reported eleven patients on whom a pyloroplasty termed ““physiolos 


ri 
eI 


been done 
While mechanically this pyloroplasty resembles the Heineke-Mickulic; 
operation, the principle of it is entirely different and it is for that reason that 


| have endeavored to keep it from being classed as a modificatior 


Heineke-Mickulicz [he operation is based on dividing the sphinctet 
the pyloric canal of the stomach and excising any ulcer that might be in the 
first portion of the duodenum Its object is to e1ve physiologic rest by 


dividing the most active motor portion of the pyloric end of the stomach at 


to excise the ulcer. It is not a plastic operation and is inapplicable 
marked stenosis, which was the original indication for the Heineke-Mickul1 
operation he incision in the stomach is at least twice as long as the 


incision in the duodenum, and the duodenum should not be incised for mort 
than an incl 

In this paper eleven cases were reported lwo died directly from the 
operation, due to secondary hemorrhage, a hemorrhage from an ulcer of tl 
stomach sutured intra-gastrically, pyloroplasty being done to facilitate empty 
ing of the stomach; and a hemorrhage following division of a stenosis of the 
pylorus in which the constriction was also cut posteriorly. The first occurt 
twenty-one days after the operation, and the other eight days after th 
operation 

To July I, 1929, there are eighty-four pyloroplasties with three deaths 
The third death was in the twelfth case in which pyloroplasty was done 
This death was due to uremia in a patient who had a nephritis that prove 
to be somewhat more severe than was anticipated. This was before the days 
of the more careful functional examination of the kidneys, and at present 
the examination of the kidney function would probably contraindicate th 
operation Al] three of these deaths could doubtle SS be avoided now Since 
this case there have been seventy-two consecutive pyloroplasties without 
death. 

Of the eighty-four pyloroplasties, six were for either constriction due to 


congenital bands. congenital stenosis. pylorospasm, jejunal ulcer or acutely 
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perforated duodenal ulcer, and are not included in the results reported 
Seventy-eight pyloroplasties were for peptic ulcer or for cicatricial contra 
tion due to peptic ulcer. ‘ )f these, sixty-nine were for duodenal ulcer, five as 
an adjuvant for an operation on gastric ulcer, and four for stenosis followin; 
ulceration. Of the seventy-eight cases, all but three have been traced. These 
show twenty-six symptom-free, nine greatly improved, nine slightly improved, 
and twenty-eight unimproved. Three died. Including the first two groups 
as satisfactory results, there are thirty-five, or 45 per cent., with satisfactory 
or good results. 

Dividing these seventy-eight pyloroplasties for peptic ulcer or cicatricial 
contraction into periods of five years, during the first period of five years, of 
fifty-seven cases, which include the original eleven cases, eighteen are symp 
tom-free, eight are greatly improved (twenty-six with results satisfactory ) 
four slightly improved, and twenty-one unimproved ; three died and three are 
not traced. During the second five-year period, of twenty-one cases, there 
are eight symptom-free, one greatly improved (nine with satisfactory results 
five slightly improved, and seven unimproved. (Table II.) 


TABLE II 
P yloroplasty 
Pyloroplasties for duodenal ulcer 69 
Pyloroplasties for cicatricial stenosis 47/781 
| Pyloroplasties for gastric ulcer 5 
Pyloroplasties for other cause 6 
First Sex ond 
5-vear Period 5-year Period 
(Old Techni (New Techni Total 
Symptom-free 18—32% 8—38% 26—33%|35, Or 45 
Greatly improved 8—14% I 5% g—12%} sults sa 
Slightly improved 4— 79 5—24% 9—12% 
Unimproved. 21—37% 7—33% 28—26% 
ae ; 3— 5% oO 3 Wy) 
Not traced. 3 so Oo 3 1% 
Totals... 57 21 78 


One Finney pyloroplasty was done, for marked stenosis, and is slightly 

Two patients have died from diseases not connected with peptic ulcer, and 
when heard from shortly before death both were symptom-free. 

The cause of the unimprovement in many of the pyloroplasties was a 


t 


work of Dragstedt and others, who have shown that a peptic ulcer can readily 


recurrent ulcer along the margin of the pyloroplasty incision. In view of the 


be produced in the pyloric mucosa of a dog by inserting a number of sutures 
in the mucosa, it was thought that the suturing of the pyloric mucosa as 
described at first was the cause of these recurrences. Consequently this line 
of sutures in the pyloric mucosa was abandoned, and after July, 1924 (the 
beginning of the second five-year period) the operation was done by exclud- 
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ing the pyloric submucosa from the sutures and suturing the muscular an 
peritoneal coats of the stomach to the corresponding tissues on the opposite 
side in the lower part of the wound, and when the duodenum was reached 
including in the sutures the whole duodenal wall Chen at the upper angle 
of the wound again only the muscular and peritoneal coats of the stomach 
were sutured. Care was taken not to grasp the pyloric mucosa even with 
tissue forceps. Bleeding points in the submucosa were caught in the sutures. 

While this type of pyloroplasty has a field, it is narrow. In my earlier 
enthusiasm | did the operation on a few cases upon which I would now do 
something else, possibly a gastroenterostomy or a Finney type of pyloroplasty 
When there is much infiltration around the ulcer or when the adhesions are 
at all marked, especially when they involve tissues other than the gall-bladde1 
this type of pyloroplasty is not indicated. When, however, there is a single, 
small, well-defined ulcer in the first part of the duodenum that has not r 
sponded to medical treatment, and with no adhesions or with adhesions onl) 
to the gall-bladder, and cholecystectomy is done at the same time, or when 
it is desired to give an easier outlet for the stomach as after excision or 
cauterization of a gastric ulcer, this pyloroplasty seems indicated 


So tar as we could ascertain, the great majority of cases of pyloroplasty 
1 


that were unimproved or very slightly improved were due to recurrence of 


the ulcer along the suture line, particularly along the upper or lower bordet 
where the knots were tied, or to adhesions. Of the cases with recurrent 
ulcers, three wer operated upon by gastroenterostomy, and of these one 
is symptom-free, one greatly improved (two with satisfactory results), an 
one unimproved. Of those in which adhesions of the gall-bladder caused 


the trouble, two were operated upon for division of adhesions and 
| | 


removal 
of the gall-bladder, and one of these is gréatly improved (satisfactory reé 
sult) and one unimproved. One case was operated upon for excision of a 
recurrent ulcer and is greatly improved (satisfactory result). Two gastro 
enterostomies were done for adhesions, and both patients are symptom 
free; one gastroenterostomy was done for recurrent stenosis, and the patient 
is symptom-free; six partial gastrectomies were done for recurrent ulcer and 
of these one is symptom-free, three greatly improved (four with satisfac 
tory results), one is unimproved, and one died. 

It would seem advisable if pyloroplasty is indicated to do this operation 
with the chance of curing or greatly improving about 45 per cent. of cases, 
and of a recurrent ulcer or marked adhesions or stenosis in 36 per cent. The 
secondary operation would, in these cases, probably be a gastroenterostomy 

; 


or, in a few cases, a partial gastrectomy. The group that was cured 


I 


by 
pyloroplasty seems to be better off than if a gastroenterostomy or a partial 
gastrectomy had been done as the primary operation, because it is in the type 


ot cases with a wide 


ypen pylorus and a small duodenal ulcer that gastro 


enterostomy is most unsatisfactory. The cases that are apparently cured 


are well with the physiological functions of the stomach intact; those that 
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are unimproved may have to submit to some other type of operation which 





would be safer and simpler than the operation for jejunal ul 
gastroenterostomy. 
The Finney type of pyloroplasty has been used in only one cas r 


was done where there was marked stenosis which would be a contraindicatioy 


for the physiologic pyloroplasty. I have treated the pyloric mucosa in Finney 
pyloroplasty in a similar way to that mentioned in the last group otf pyloro- 
plasties, and though only one Finney pyloroplasty had been done up to July 
I, 1929, since that time | have done three. 

Gastroenterostomy.—Gastroenterostomy was done in fifty-sever ses j 
rom the first five-year period, containing seventeen cases, ten ar 
tom-free, three are greatly improved (thirteen with satisfactory results 
and three are unimproved. There was one death after operatior Fron 
the second five-year period of forty cases, twenty-one are symptom-free, 
four are greatly improved (twenty-five with satisfactory results 
slightly improved, three are unimproved, and there were six operative deaths 
Necropsies were done after all operative deaths. Gastroenterostomy was done 
fifty-one times for ulcer of the duodenum, once for recurrent stenosis after 
pyloroplasty, twice for adhesions after pyloroplasty, twice for recurrent ulcet 
after pyloroplasty, and once for adhesions after partial gastrectomy) 
(Table IIT). During the last five-year period the gastroenterostomy was | 
done without clamps. 


TABLE III 
Gastroenterostomy 


Gastroenterostomies from July 1, 1919, to July 1, 1929 

Duodenal ulcer 5! 
Recurrent ulcer after pyloroplasty 2 
Stenosis after pyloroplasty I 
Adhesions after pyloroplasty 


Adhesions after partial gastrectomy 


First Second 
5-vear Period 5-year Period Total 
Symptom-free 10—59°% 21—53% 31 38, or ¢ 
Greatly improved. . 3—18% 4—10%; 7 
Slightly improved. . 7) 6—15% 6—11% 
Unimproved....... *2— 189 13 8 6—11% 
oe I 6% 6—15% 7—12Y 
Totals 17 40 57 


* Two of these patients had jejunal ulcers following gastroenterostomy wit! 
duodenal ulcer. 
t One patient had jejunal ulcer following gastroenterostomy without clar 


odenal ulcer. 


Of the seven deaths, two were from cardiac disease. In one of the patients it was 
known that the heart was in bad condition, but the ulcer was causing such marked 
symptoms that it was thought best to operate. He died two days after the operatior 
In another case the patient was seventy-three years old and there was cardiac failure 
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after three days. In one case, Mr. O., there was death from leakage in th 
border ot the gastré tomy [he symptoms of leakage were not verv dé 
shortly before death, t patient being rather fat and having me pul 
Necropss owed pe is trom leakage along the te border of the ¢ 
ostomy al appar ittempt at healing at a pol roughout t 
suturing Althoug! was the fith da é the sti ‘ A 
jejunum and the st tell apart as though the suturi: 7, st hes ‘ 
that time (March | 29), | had been placing only two rows of sutur 
includit ill coa é uter burying the inner S e the 
been usi! three rows tf sutures anterior] 

I another Cas Mr { tne rigin ot the I vas - e the t 
line | hie patient A rather stout ink the stoma never luncti ¢ 
obstruct! n the distal mb of the jejunum due t i | k \ secondar 
done t Str ughten t] but the patient dies Seve! S alter the rast 
[The gastr erosto! mechanically fault 

lt ther Case M (y there Va in pstruct Oo seve! 
perat ( N t tl W cn ludec the Ipper ] ps 
This wa irent! i mild fect it was the type of case t 
included il ( ( gastroente! tor ( east 

| ent MM I there Vas a ( tensive 1 trat l V 
gall-bladd s adh ver the duodenum. The gall-bladder was | 
to imspe du eemet rt ind | \ \ gastroent 
ad ¢ i it i nl eciate itistactor e¢ ver () t 
howeve ¢ ib mit ind shortness Dreat i pal 
\s the evere init iS Sore A ll A tne perat 
twelve trie I irked sympt ns Nec! s Ss ved the vast 
vas t odenun | pertorated | dently there S 
exudate u ill-bladd ve the duce n ind whe 
gall-blac ( e gastt ice digested the fibri s exudate 
small r l entimetre imetre the duodenun i r 
cavit dee stri lice ind duodenal ontents The pat 
snock tr t ent i nen il perit tis Since that time 
sever il e€ same Col it! i ive t st irbed the ¢ ill 
ave sutured et ( 

Phe | \M \ \\ 1 i suba ite ei rat 
ulcer if he valled iT ind had « sted doubtless f r several ‘ 
separat ( ( ill 1! I ect 1¢ mater i] was 1 1! ; 
ver the { | ( I Was Cl sed b Su res d is this seemec 
rather n | | i poster I vastroenteroston was lone The 
the pati ( ‘ erature and developed pulmonary symptoms é 
SIX da s tt eT Ni ps s ved the ibd 1 l cor litior Satistac 
vas infil: I ortions of the lungs; though a complete n¢ ( 
the thor s tted i Ss! ll ortion of the lung was reached tl 
diaphragi Deat rently due to bronchopneumor 


stenosis or inflammatior 
atter pyloroplasty lt st 


is ligated with kangaroo 


not tightly enough to cu 


tenosis 1s not present, the pyloric end of the stoma 


as a definite field in the surgical treatment of pepti 


rest field of any operation [It is used when tl 


the adhesions are extensive. when there is mark: 
luodenitis ) hen there oe ee ae 
1 (duodenitis), or when there 1s a recurret 


oO 
~ 


tendon, just snugly enough to produce occlusion bu 


his occlusion lasts sever 


t off the blood supply 
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weeks, and in some cases several months, but apparently long enough to gi) 
the ulcer an opportunity to heal. 
Partial Gastrectomy.—The number of partial gastrectomies for pepti 


ulcer is thirty-two. The gastrectomies on the whole have given satisfactory 
results, but probably because they were done in most cases for gastric sions 
In one patient, Mr. McD., a gastrectomy was done because there was 
large perforation in the duodenum which had been plugged by the gall 
bladder, and it seemed impossible to close the defect without a part 9 
trectomy. The patient made an immediate satisfactory recovery, but 
complained of pain afterwards, which seemed to be due to spasm in the 
stomach and to the adhesions around the duodenum and the line of union 


A posterior gastroenterostomy was done, and afforded him almost complet 
relief. There was no recurrence of the ulcer. 


In twenty-two cases of partial gastrectomy a modification of the [illroth 


L operation, which | have described elsewhere, was done; in three ca 
Finney method; in one case, the Hofmeister; in three cases, the Polya 
method; in one case, the Billroth I; and in two cases, sleeve resections 


(Table IV.) 


TABLE IV 
Partial Gastrectomy 


Partial gastrectomies from July 1, 1919, to July 1, 1 -9 


Hof- Slee ve 
Horsley meister Polya’ Finney Billroth I Resectior 
Symptom-free . 11 I I 2 oO 2|23, or 72 
Greatly improved 4 oO I I Oo Ore 
Slightly improved 2 oO 9) Oo Oo Oo 7 
Unimproved . 4 Oo Oo ra) Oo oO i—12 
Died (1 necropsy ). Oo Oo I Oo I oO 2 6 
Not traced wri I oO Oo re) Oo Oo 
Totals 22 I 3 3 I 2 3 


Twenty-one cases for primary gastric ulcer: 


First Second 
5-year Period 5-year Period 
Symptom-free 3 11 14 
Greatly improved oO } | 
Slightly improved oO I 
Unimproved... 0 I I 
Died I O 
Totals j ‘7 2 
Four cases for primary duodenal ulcer: 
First Second 
5-year Period 5-year Period 
Symptom-free oO 2 2 
Unimproved... 0 2 
Totals. ... oO | { 
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Seven LSt yr re ( t ] er alter ro i 
First we ynd 
5-year Period 5-year Peri 

Symptom-ire I 0 I 
Greatly improved 2 v 2 
Slightly improved o I I 
Unimprov 1 O I I 
Died 0 1 
Not traced O I 

Total } 3 7 


There were two deaths, one after a Billroth I operation for gastric ulcer 
No necropsy could be obtained, but clinically, the death, the day after opera 
tion, seemed to be from pulmonary cedema. The other death followed fiv: 


days after a Polya operation for recurrent duodenal ulcer after pyloroplasty 


There were marked symptoms of pain and muscle spasm. Necropsy sh 


wed 


death due to perforations of an apparently acute ulcer in the posterior wall 


of the stomach. 
Miscellaneous Operations his group includes three cases. In two cases 
the ulcer was excised: one was a gastric ulcer, and the patient is now symp 


tom-free, and the other was a duodenal ulcer and there was recurrence of 
the ulcer. In one case the Devine operation was done for an old duodenal 
ulcer with adhesions, with a recurrent ulcer in the stoma and in the stomach 
after about six months 

CONCLUSIONS 


This report must be considered with the fact in mind that almost all of 


these patients that were operated upon had been treated medically without 
cure or marked relief It seems probable that the vast majority of cases of 
peptic ulcer can be cured either by medical treatment consisting largely of 


regulation of diet, or | 


y operation. After any stomach operation medica 
treatment, particularly regulation of the diet, should be carried out for at least 
several months. ‘This is just as essential in a stomach that has been tem 
porarily crippled by the operation, until it can recover its tone and function, 
as it is to use splints after an accurately set fracture until the bone itself 
has become strong 


The kind of operation done should be suited to the type of lesion pres¢ nt 


In a few patients, however, there seems to be an inherent tendency toward 
recurrence of a peptic ulcer even after multiple operations and careful medi 
cal treatment. Fortunately, they constitute a very small percentage of the 
total number of patients with peptic ulcer. This group can usually be ef 
fectively managed along lines of rest for the stomach, such as feeding by 


jejunostomy for months or even permanently, as recommended by Balfour. 











THE IMMEDIATE MORTALITY AND LATE RESULTS OF 
OPERATIONS FOR PEPTIC ULCER 
PERFORMED IN THE PRESBYTERIAN HOSPITAL OF CHICAGO BETWE! 
1915 AND 1930 
By Doctor G ATEWOOD 


or Cuicaco, IL. 


Ever since Rydygier performed his first pyloroectomy,' in 1&8 
then made the first gastroenterostomy for benign duodenal obstru 
1884, the problem of the proper treatment of peptic ulcer has been 
careful consideration of medical men. During the period begim 
1910, and interrupted by the untimely death of Dr. B. W. Sippy (At 
1924), this problem was attacked at the Presbyterian Hospital 
piece of clinical research by Doctor Sippy and Doctor Bevan wit! 
operation of the other members of the staff. 

To conform with the purposes of this symposium I have 
study into: first, the period between 1915 and 1925 (A), and s« 
period from 1925 to 1930 (1). The attempt is to make a complet 
of the results obtained from operations done in the first period 
ing this period there were 2056 patients admitted to the hospital 
charged with the diagnosis of duodenal or gastric ulcer. it 
207, or 10 per cent., came to operation with a total of 218 separate oj 
Excluding thirty acute perforations, almost without exception thes 
were seen and managed medically before coming to operation. — | 
instances of extreme obstruction, this management was very short 
quently it lasted for many months. The average duration of sympt 
to operation was fourteen years in the cases where date of onset 
Very often the history merely states “many years,” and in some 
time is not stated. It is obvious that we are dealing with a selected 
patients, the majority of whom are usually classed as “medical 
although not infrequently the ulcer was found healed at the time of 

During this period, thirty patients entered the hospital on 


troubles after surgical therapy, chiefly gastroenterostomy \s | 





ported nineteen of this group in 1925,’ I will add only that recurrent heer 
rhage was the most common symptom bringing the patient to the 

that gastrojejunal ulcer after gastroenterostomy could be demor 

six, and, after gastric resection, in two; vicious circle in two: pt 
currence of the old ulcer or a new ulcer in six; and an unnecessary 

in one. In the remaining thirteen cases, the symptoms were attril 
extragastric causes, such as colitis and gall-bladder disease withot 


strable peptic lesion. 
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DOCTOR GATEWOOD 


and localized tenderness over the stoma. Both are well several y ifter 

medical management. Some of these patients doubtless have recurrence: 

of old ulcers and, in some instances, the ulcer may never have healed. Ther 

were sixteen who are classed as “No Improvement or Worse.” Eight of 

these are dead of gastric disease (including subsequent operative procedures). 

In the last two groups, we find nine, or 6 per cent., of proven gastrojejunal 
Cuart II 


Results of Gastroenterostomy Done for Peptic Ulcer 
Jan. 1, 1915—Jan. 1, 1925) 


Cured . a's ‘ 100 Os 2 
Much improved.... 20 14 

Not improved by G.E. 16 

Late gastric deaths*. 8 

Deaths from other causes t , 
Hospital deathsf 3 


ge, five and one-half years; perforations, five years; sui 
g. j. ulcer; ‘‘stomach trouble, t ven years; carcinoma of stomach following duod 
cases), two years, three and one-half years, and five and one-half years 
+ Deaths from other causes.—Suicide, five years: tuberculosis, five years: heart disease 
aneurism, five years; diphtheria, two years; stroke, five years; accidental death, six year 
Five of these patients were reported by doctors or relatives as having had no ft 
This would increase the percentage of cures to 71 per cent. and the total cures an 
¢ Hospital deaths.—-Pneumonia and empyema, twenty days; peritonitis, six days; peritoniti 


* Late gastric deaths.—Hen 






y 





ulcers. Four of these were operated upon in other clinics, four at the Pres 
byterian Hospital and one came to autopsy. Two of these nine are included 
in the deaths enumerated in Chart II. In addition, there were at least two 
who might be termed as gastrojejunal ulcer suspects. 

A review of the perforations in period (A) shows that nineteen wer 
operated upon within the first twelve hours with only one death, or a m 


Cuart III 


Acute Perforations 1915-1925 


Locati 
Operatior 
1 D le il Stated I il 

Closed only 7 II 2 20 } 

Closed plus G.E. Oo Y 9 I 

Drained Ss I I I 

Totals 7 20 3 30 6(20°; 

tality of 5.3 per cent., as compared with 20 per cent. for the series. That 


there is little basis for the old notion that the closure of a perforation caused 
healing of the ulcer and a cure of the patient is shown by the fact that six 
of this series have had subsequent gastric surgery. 

There have been thirty gastric resections done for ulcer in the last 
fifteen years without a death. In this group there are three known gastro 
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RESULTS OF OPERATIONS FOR PEPTIC ULCER 


jejunal ulcers (10 per cent.). A number of the resections were done in con 
nection with gastrojejunal ulcer following gastroenterostomy While the 
tendency is toward more radical surgery in gastric ulcer, it is evident that this 


operation does not qualify as ideal. 


CONCLUSIONS 


1. An analysis of 163 patients treated by gastroenterostomy betwee 
1915 and 1925 shows a hospital mortality of 1.8 per cent. with 82 per cent. of 
the patients well or greatly improved. f the remaining 16 per cent., 8.5 pet 
cent. died subsequently of some stomach condition and 1.8 per cent. died 
of other causes While the majority of this last group were undoubtedly 
well as far as stomach symptoms were concerned, they have not been i 
cluded in the known cures. Considering that this report covers a selected 
group ol patients, vastroenterostomy seems to us to be a very Satistactory 
operation in spite of the failures 


2. Gastroenterostomy tor ulcer in the Presbyterian Hospital 


lurine ti 
quring the 


past fifteen years has been followed by a hospital mortality of 2.7 per cent 

3. Acute perforations operated upon within the first twelve hours carried 
a mortality of 5 per cent. as compared with a total mortality of 20 per cent 
Recurrence of symptoms demanding further surgery occurred in nearly al 
simple closures and the mortality does not seem to be increased by con 
comitant gastroenterostomy. 


j. Gastric resection for gastric ulcer and gastrojejunal ulcer is an opera 


tion which has increased in frequency during the past five years \lthough 
the series 1s small (thirty) there are three known gastrojejunal ulcers (10 


per cent 

5. [he pre-operative medical management of all cases for at least a short 
period betore operation seems to be indicated from an analysis of the deaths 
in this series 
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RESULTS OF GASTROENTEROSTOMY FOR ULCER 
OF THE DUODENUM AND STOMACH 
By Donatp C. Batrour, M.D. 


or Rocnester, MINNESOTA 


THE purpose of any operation for peptic ulcer is fourfold: 
symptoms ; (2) to protect against complications ; (3) to protect aga 
rence of ulceration; and ( $) to increase life expectancy All of 
poses should be fulfilled to the maximum, with minimal operative 
morbidity, and removal of normal structures. 


it is an established fact that the best results of operation 


ulcer depend primarily on the selection of cases and the type of ope 


be carried out. It should be made clear that in the cases considere: 


included only those in which gastroenterostomy alone has been 


duodenal ulcer. It is possible that in some of these cases the result 


have been better if some other type of operation had been chose 
excision of the lesion with pyloroplasty or excision combined w 
enterostomy. 

Gastroenterostomy for duodenal ulcer—Five hundred consecuti 
of duodenal ulcer were studied in which gastroenterostomy alon 


during the years 1918 and 1919. The results are based on reports 


after a minimum of five years after operation. In considering recurt 


ulceration, haemorrhage, and so forth, I have carried out the stud) 
a ten-year period. The operation was performed in most instances 
cases, a point of first importance in obtaining good results from 
operation. In a few cases, for various reasons, operation was peri 
the early stage of the disease, but in such cases good results are not 
to be permanent as when operation is performed for chronic and lon; 
ulceration. In the series were 416 males and eighty-four females 
of five to one. 

In 270 of the 500 cases, actual or impending obstruction was 
though in a considerable number of these it was not manifested 
and would not ordinarily be classified as obstruction due to ulcer. T| 
high proportion of cases in which there was obstruction, however, et 
the point that mechanical defects have been one of the chief r 
advising operation fer duodenal ulcer. 

In 16.2 per cent. of the cases, a definite history of hamorrhag 
given by the patient. Pain was a pre-operative symptom in pra 
cases; in only 2 per cent. a history of pain was not elicited a1 
cases hemorrhage or obstruction was the indication for operation 

In a most careful survey of the series, from the standpoint of 
symptoms, it was found that after operation 8 
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cases in this group did obstruction of the pylorus develop following gastro- 
enterostomy, although I have seen obstruction recur in a case in which the 
gastroenterostomy opening had been made so small that it became occluded 
If adequate drainage is maintained, any obstruction at the outlet will be 
relieved permanently. 

It is more difficult to secure permanent protection against hemorrhage 
than to secure protection against any other symptom or complicatio1 Forty 


five of the 500 patients (9 per cent.) had one or more hemorrhages after 
operation, but it is significant that only one of the 500 died from haemorrhage 
The protection against serious hemorrhage is, therefore, almost complete, a 
fact which W. J. Mayo has repeatedly emphasized. 

The study also confirmed the fact that such hemorrhages often are 


directly associated with unusual physical and mental strain, overloading the 
stomach, excessive use of tobacco and alcohol, and, as Eusterman has pointed 
out, to gross dietetic indiscretions and severe focal infection. It should be 
emphasized also that the ulcer was not excised in any case of this series since 


only cases in which gastroenterostomy alone was done were investigated 
Experience has shown that bleeding is more definitely controlled if the ulcer, 


or ulcers, are excised in addition to gastroenterostomy. 


In an investigation of the cause of subsequent deaths in the series, no 
instance of carcinoma developing subsequent to operation was encountered 
The protection afforded by gastroenterostomy against the formation of 
secondary chronic ulcer is approximately 96 per cent. After most careful 
investigation of the patients operated on again elsewhere, besides those oper 
ated on again in the clinic, I have accurate information of twenty cases wit! 
recurrent ulceration (4.07 per cent. of 491 Cases ), and of these gastrojejunal 
or jejunal ulcer was listed in sixteen cases, a total percentage of 3.20 occur 
ring in a period of ten years or more after operation. This incidence ol 
recurrence is considerably less than the operative mortality rate of more 
radical primary operations carried out in a similar group of cases by ever 
the most experienced surgeons. In some of these cases disconnection of the 
gastroenterostomy loop has protected against reactivation of the healed duo 
denal ulceration, and in other cases excision of the original lesion and pylor: 


plasty has proved satisfactory. In the intractable cases of recurrence 
gastrectomy is indicated, but this operation may fail to protect the patient 
against the most serious of all complications, that is, a recurrent ulcer in a 
stomach after resection. 

Gastroenterostomy for gastric ulcer —One hundred cases were stu 
which gastroenterostomy alone was done for gastric ulcer, since the surgeon 
considered it unwise to attenipt removal of the lesion. It should be said t 
the surgical staff of the clinic has always subscribed and still subscribes to 
the belief and practice that removal of the lesion, if it is reasonably possible, 
should be a part of the surgical procedure. 

This being true, | have been surprised to find so many patients wi 
gastric ulcer who have been completely relieved of symptoms by gastroen- 
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terostomy alone. I am convinced that gastroenterostomy alone is the oper: 


1 


tion of choice in those cases 1n which the size of th: lesion, or 1ts situation. 


] 1 


the patient makes the removal of the lesion by 


or the age or Col dit 


whatever 1it thod, cl difficult or hazardous procedure | would emp! LS1Z¢ the 
point, then, that the group of cases studied represents lesions which were 
relatively irremovabl | have left out of consideration those cases in whicl 
the surgeon noted, at the time of operation, the possibility of the lesiot 9 


malignant, so that the study comprises 100 cases unqualifiedly classified as 


gastroenterostomy alone had been done tet 


gastric ulcer, in whi 
years previously. In a few of these, increased experience might justify 
the removal of the lesion, but I believe that any improvement in results fol 
lowing radical operation would be more than counterbalanced by the risks 
of gastric resection 

The operative mortality in this series of 100 cases was 3 per cent 
had been the predominant symptom in all cases ; in 24 per cent. gross hemor 
rhage had been re ported, and in 63 per cent. obstruction in some deg oe 
been present. The latter point 1s worthy of note, since in many cases of even 
marked obstruction neither the lesion nor the induration about it involved 
the pylorus 

Seventy-nine per cent. of the patients, five years or more after opet 
were relieved. In 50 per cent. the relief had been complete; in 29 per cent 
slight and easily controlled symptoms occasionally occurred, the patient 
sidering the results of operation as good. In 4 per cent. the result was 
classified as fair; that is, the patients were better than before operation, but 
the condition was not sufficiently relieved to be classified as good. In 1 
per cent. the result was poor; that is, little, if any, relief was obtained 
the operation. 

Gastroenterostomy affords almost complete protection against the compli 
cations of perforation and obstruction. One patient was operated on else 


where because of perforation, but | am not sure that the perforation occurred 


in the original lesio1 [wo patients were operated on subsequently 

obstructiot Nine and twenty-seven hundredths per cent. of the patients were 
reported to have had hemorrhage after operation he possibility of car 
cinoma developing in the unremoved lesion is most important; in six cases 
such a sequel was established or suspected lhe fact that all of these cases 
were listed as gastric ulcer at the time of operation should be conclusive 


evidence that there is a relationship between gastric ulcer and gastric car 
cinoma. The desirability, therefore, of removing a gastric lesion is clear, 
but it should not be removed if removal is a greater risk than the liability 
of the development of subsequent serious complications. 

The subsequent deaths from all causes in this group during five years 
after operation were seventeen. The expected deaths in a similar number of 
persons of the general population of the same average age in the same period 
would be slightly more than six lhe death rate in the ulcer group, there 
fore, was two and a half times the normal 
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The protection against recurrence or reactivation of ulcer aff 
gastroenterostomy alone for gastric ulcer is approximately 96.90 
It is a significant fact that gastrojejunal ulcer is not a problem it 
ment of gastric ulcer since the complication did not occur in this gt 
cases in which the operation of choice, namely, excision and ga 
ostomy, is possible, gastrojejunal ulceration is almost unknown. 

The outstanding fact in the study of this series of 100 cases 
indirect operation alone for gastric ulcer can be depended on to g! 


percentage of good results in cases in which the removal of the 


any method, is difficult, and partial gastrectomy is associated with pr 


operative risk and an unwarranted sacrifice of the stomach. 


Comment.—To avoid any misunderstanding as to the purpose 
, $ | 


presentation, it must be said that gastroenterostomy alone for both duo 


and gastric ulcers, particularly the latter, has been used in select 


that is, cases in which other types of operation such as excision 


structive gastroduodenostomy, partial duodenectomy, or partial gast1 


did not appear to meet, as satisfactorily as gastroenterostomy 


requirements laid out in the first paragraph of this paper. 
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THE RESULTS OF OPERATIONS FOR EXCISION 
OF ULCER OF THE DUODENUM 
By E. Starr Jupp, M.D. ann Marruew E. Hazevctinr, M.D 





oF Rocuester, MINNESOTA 


THE results of the treatment ot ulcers of the 


tll 


uodenum will pr 
not be greatly improved until we know more about the origin ot the u 
| 


is now known which type of ulcer wil] respond to the benefit of dietary 


medical treatment and should have the benefit of such a regimen, 
manship in the surgical treatment of ulcer has probably developed 


1S possible to Carry it o1 
The problem of the etiology ot duodenal ulce has been studied ; 
clinical, experimental, anatomic and pathologic points of view. and eac} 


period brings out new factors, yet the real cause remains unknow1 


\s a result of better Roéntgen-ray examinations and of more frequent 


and complete post-mortem examinations. we are now realizing that dt 


ulcers are very commol \lany ot the attacks Ol dyspepsia whicl 
] 


formerly passed off as of no consequence 


are now known to be cause 


duodenal ulcer. If it were not for the fact that in a small proportion of 


the ulcer pel torates, and that In anothe r small group severe h emorrhag 
occur, which occasionally proves fatal, duodenal ulcers might be cot 


very simple lesions. Carcinoma rarely. if eve r, originates in the first porti 


of the duodenum. 


The first local operation for ulcer of the duodenum pertormed in the 
clinic was in 1896, and the first excision of a duodenal ulcer was done in 1902 


from that time on only a few patients wer operated on each year her 


are two chief reasons why the operation Ol 


excision ot ulcer of the duo leniy 


has not gained rapidly in popularity: (1) the results of gastroenterostony 


when performed for this condition have usually been satisfactory 


unless the first portion of the duodenum is free and mobile, excision of the 
ulcer may be very difficult Unless it is possible to excise the ulcer with less 


risk and better results than attend gastroenterostomy, there is no occasion fi 


this operation. The ideal operation for any condition is the one which re 


moves the lesion causing the trouble. with a minimum of disturbance. 


leaves the least possible chance for recurrence 
If it were not for the occurrence of secondary ulcers in the jejunum 
certain cases after gastroenterostomy, the results of this operation in cases 
of duodenal ulcer would be almost perfect It is impossible at present to 


estimate how often jejunal ulcer occurs or to specify the type of case in whicl 
it is likely to develop. One of the most interesting phases of the problem 


seems to be that certain individuals are predisposed to the formation of 


} 
aUilad 


ulcer and that in such persons ulcer will form repeatedly in spite of eradi 


* Fellow in Surgery. The Mavo 


Foundation 
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tion of all foci of infection and notwithstanding the most rigid treatment 
and precautions with regard to diet, both before and after operatio: 

In October, 1926, at the Western Surgical Association, one of us dd) 
reported the method in the clinic of excising duodenal ulcer and the results 
obtained up to that time. The operation which we now use is the same as 
we were using at that time, except that as our experience increased, wy 
realized that wide removal of the upper part of the duodenum and _ particu 


larly of the sphincter gave better results than the earlier operation. ur first 
operations for excision of ulcer of the duodenum consisted in simple excision 
without disturbing the pyloric sphincter. It is interesting to find that in thes 
cases the symptoms were not always completely relieved in spite of the fact 
that the ulcer seldom recurred. The operation was then extended by dividing 
the pyloric sphincter after excising the ulcer. The ultimate results were 
identical with those in which nothing had been done to the pylorus, but 
because of the larger opening on the gastric side, the operation was tech 
nically easier to perform. Since certain of the symptoms of ulcer are th 
result of tension and spasm due to the action of the sphincter, it seemed 


advisable in all operations for ulcer to do something that would permanently 


eliminate the action of the sphincter. Plastic procedures, such as dividing 
and suturing in the opposite direction, and, in fact, any type of plastic 
operation which leaves the sphincter, do not remove the activity of the 


sphincter. Function of the sphincter may be slight for some tim 


4 


operatively, but after complete healing it is usually just as active as before th 


j 


plastic operation was performed. Alvarez has studied a number « 
cases from the physiologic standpoint and from the standpoint of the 
motility of the stomach both before and after operation, and it is his belief 
that it is necessary to remove a large part of the sphincter in order to 
destroy its activity. Removal of all of the muscle necessitates complete 
pylorectomy. This seems to be a more formidable operation than is wat 
ranted in cases of simple duodenal ulcer, and furthermore, it may be followed 
by scar tissue and contracture which will interfere with the lumen. A much 
more conservative and simple operation is the excision of the anterior part, 
with as much of the sphincter as can be removed easily. This usually amounts 
to two-thirds to three-fourths of the muscle. Even after such extensiv 
removal, Alvarez has noticed that there is still a tendency for the lumen at 
the pylorus to narrow by contraction during the process of digestion. Such 
narrowing may result from the contracture of the small remnant of sphincter 
muscle left after excision, or it may result from the contracture of the mus 
culature at the pyloric end of the stomach. Doing away with this activity ot 
the sphincter in conjunction with excision of the ulcer of the duodenum is 
the most important step in the operation. The technical steps of the opera 
tion are not difficult so long as good exposure is obtained, and closure is 
readily carried out if the operation is not attempted in cases in which the 
ulcer is too far distant from the pylorus, or in which the duodenum is too 
firmly fixed to be readily mobilized. 
o64 


Ss 
¥ 4 


DUODENAL ULCER 


Multiple ulcers Increasing experience with the local operation on th 
duodenum impresses us with the tact that in most instances ulcers art 
multiple. We usually find an ulcer with a definite crater, or a localize 
area of duodenitis on the anterior surface of the duodenum, about : 


centimetres below the pylorus and close to the upper border of the duode 


When the duodenum is opened this is found to be a separate and 
lesion, but also, in almost every case, there is a localized area of du 
on the posterio1 wall O! the duode num just below the pVLOTi sphit 


a small proportion of cases there is an ulcer with a definite cratet 


point. \lthough ulcers do occur in other parts of the duodenum, tl 
exceedingly rare as compared with the areas mentioned The area of duodet 


tis or ulcer on the posterior wall is much less extensive than the 


the anterior wall and might well be classified as a secondary lesio1 l; 
cases, the posterior lesion may be excised without difficulty; in certain cas 
it seems best to destroy it with the cautery, and in others, it may be nece 

to cut out the ulcer and suture over the posterior surface of the duod 
We have often treated posterior ulcers in this manner with good 
whereas if the posterior lesion is duodenitis, it has been disregarded 
The operation as we now do it, with extensive removal of the muscl 


the sphincter, produce Wwout the Sallie ohvsiologi changes as occu! 


in which gastrojejunostomy is performed. The stomach and duodenu r 


converted nto one continuous part o! the eastro-intestinal tract, the contents 
of the stomach passing quickly into the duodenun Usually the emptyin; 
time of the stomach is not as rapid as it is in cases of gastrojejunostot 


The gastric acids are reduced, but they are rarely absent. as they oftet 


in cases in which gastrojejunostomy has been performed. With the absence 


of activity of the sphincter, there is an opportunity for the duodenal contents 
to flow into the stomach, so that if there is anything in the neutralizing 
effect of these fluids, this is accomplish d just as well atter this operatiol 
is after gastrojejunostomy. 
Indications for « sion and partial duodenectomy In view of the fact 
that we have demonstrated that partial duodenectomy can be done witl 
greater safety than gastroenterostomy, and furthermore, that the ultimat 
results are as good as they are in gastroenterostomy, we believe that it should 
be carried ut in every ase ol duodenal ulcer in which it 1s feasible to do so 
\\ ¢ believe, also, that when possible gastroenterostomy should be avoided 
because of the severity of the symptoms that result when a jejunal ulcer 
forms. We especially prefer excision and partial duodenectomy if the patient 
is young, because young patients are more prone to secondary ulcer thai 


patients in middle age and past middle age. We believe that this operatio: 


offers all that gastrojejur ostomy offers, and removes the ulcer as well Phi 
recurrence of ulcer in the duodenum is not as serious as the formation of 


jejunal ulcer. It is an interesting observation that in the nine cases in whicl 


we operated after excision of the ulcer and the sphincter, in only one cas 


were we able to demonstrate recurring ulcet In the other cases, the recut 
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rence of the symptoms seemed to be due to the fact that the operat field 
had been surrounded and interfered with by the formation of adhesi l1 
the 464 cases in which extensive removal of the upper part of the duoder 
with the pyloric sphincter was carried out, there has not been any evider 
of infection from the soiling which is bound to occur during the pr 
The operation is done without clamps so that a certain amount of gastric ai 
duodenal contents escapes into the field, but general peritonitis | r 
followed in any case. In one case, local peritonit’s developed later int 
phrenic abscess, but this cleared up immediately after drainage was estal 
lished. The abscess may have resulted from leakage through the sutur: 
If so, this was the only case in which there was any suggestion of | 

perforation following the operation. These results would seem 


‘1 
| 


well for the healing power of these tissues, since we were not abl 
cases to make an accurate approximation. Stenosis following the plasti 
operation and following the Billroth I tvpe of operation is not an un 
occurrence. \Ve have found it necessary to reOperate in many of thes« 
because of stenosis. We believe that this shows the advantage 

the posterior part of the duodenum and pyloric sphincter, since in 
only, following this operation, did stenosis of any consequence develop fror 
narrowing of the lumen, and in this case practically the entire circumferen: 
of the duodenum and all of the sphincter had been removed. | 
cases, following extensive excision, there was temporary retention, whi 
required treatment for a few days only. 

Limitations of the operation.—Fixation of the duodenum and det 
due to long-standing trouble necessitate limiting the operation to a cert 
extent. The good results we have obtained from excision and partial 
ectomy have undoubtedly been due to the fact that the operation 
performed in those cases in which the duodenum was not fixed or ext 
deformed. We believe that gastroenterostomy should still be performed 
the duodenum is fixed or extensively deformed, and we believe the operatior 
to be uniformly successful in elderly patients with a long-standing history 
of ulcer, but a local operation should be done on young patients, evel 
necessitates mobilizing the duodenum, and a rather extensive operation 

Results of local operations —A study of the end-results of the local 
operations tor duodenal ulcer shows that the operation can be done wit! 
very little risk. The hospital mortality in this group is low and the rel 
obtained from symptoms is about as complete and as lasting as from gastr 
enterostomy. 


Table I shows a classification of all of the cases in which operation was 


s 


performed at the clinic. Early in this work, the operation consisted 
ing the ulcer or destroying it with the cautery and then closing the openit 
in the duodenum, often without exploring the duodenum for other ulcer 
and without making any attempt to change the activity of the sphincter. The 
results in these cases were not entirely satisfactory, largely because some o! 
the patients had persistent dyspepsia. Secondary operation rarely re) 
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recurrence of the ulcer. Excision of the ulcer and gastroenteroston 
performed in 219 cast [his procedure gave satisfactory ultimat 
but the immediate risk of the operation was increased. Such operat 
well be reserved tor those cases in which a deep posterior ulcer is discs 
after an anterior ulcer has been removed Moynihan is of the 

the ulcer in these cases should he eCX¢ ised O! sutured Over, always 

to gastroenterostomy Excision and gastroduodenostomy or pvl 


which was performed In 1.002 cases { lable | ) included all of the diff ret 


types of pyloroplasty uch as the Heineke-Mikulicz operation, the | 


t 


operation, the Horsley and Mayo operations, and the operation now 


at the clini [here were two deaths in this group of cases and in ne 
was death due to the technical failure of the operation. With iners 


experienct in these c: ses, we be gan to teel that it was also necess 


remove the ulcer and to interfere with the sphincter considerably in ordet 
obtain satistactory results. We soon found that the best way to do 
ABLE | 
eau? } peratior lor Duode? l d er nad Du Le) 


1906 to 1929, Inclu 


Excision 


361 | 
Excision and gastrodu ! ! ry roy 1002 > 
Tota 1262 ( 14 
actually to remove the greater part of the sphinctet Instead of making 
operation more difficult, it simplified the technical steps considerably \\ 
the anterior part of the sphincter removed, together with the cay 


duodenum, suturing of the stomach and duodenum together was simp! 
The structures wert pproximated with less tension and it was easiet 


maintain a good lumet 


Table Il shows the number of cases in which the foregoing procedure 
heen carried out fron 1924 to 1928 1n lusive, a total of $O4 Cases We | 
accurate follow-up records in 369 of these cases. Of the 464 cases, 7 
cent. were men and 30 per cent. were wome1 he average age was 


years he average duration of symptoms was eig 


results may be expected in persons past middle life who have had 


a Pp 


ulcer history when gastroenterostomy is pertormed (Jur records seet 


show that the most unsatisfactory group in which gastroenterostomy) 
done included the younger patients, and for this reason we have attempt 


to do the local operation in as many of these younger patients as possib 


his question ol the significance of the type oft operation for patients 
different ages was not impressed on us until within the last few vears 


i 


increasing experience makes us feel that it is an important considerati 
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TABLE II 


E 


Local Operations for Duodenal Ulcer and Duodenitis 


(1924 to 1928 Inclusive) 


Operations performed 
Patients traced 
Males 70 pe 
Females 30 pe 
Average age 
Oldest (three patients 67 y« 
Youngest (two patients) 18 ye 
Average duration of symptoms 


Table III outlines the site of the lesion in the 


$64 cast 
369 Cast 
‘recent. 
‘recent. 
40 Ca 
‘ars 
ars 
6.5 year 
different cases. As 


be expected, in most instances the ulcer was on the anterior wall 


duodenum. In seven cases the ulcer was on the | 


it is necessary to open the duodenum in order t 


osterior wall only 


» be sure that there 


ulcer on the posterior wall. If it can be determined that an ulcer 


crater is present on the posterior wall, well below 


gastroenterostomy is the better operation. Although it is possible sat 


torily to excise ulcers on the posterior wall, sometimes it is very difficu 


In fifty-nine of the cases, there was an ulcer on 
terior walls. It is probable that this combination 
we were able to demonstrate. A small ulcer on 
difficult to find. In almost every case of ulcer on 
inflammation on the posterior wall. In the cases 
wall, the ulcers were excised when possible, and y 


the pylorus, then p 


both the anterior 


occurred more ofte1 


the posterior wall 
the anterior wall, t 
of ulcer on the 1 


ve believe that this 


be done whenever it is possible. We have cauterized the ulcer in som: 


and in some cases we have removed the anterior ulcer and have not dist 


the inaccessible lesion on the posterior wall. In 


this group of cas 


results have been fairly satisfactory, but they were not as good as ii 


cases in which the anterior ulcer was the principal lesion. In twenty 


cases, the only lesion that we could find was hypertrophy of the 


sphincter. These patients all had symptoms of ulcer, although in none wa 
there a good clear-cut history. We opened the duodenum and explored 


ulcer, but did not find one. We also examined tl 
in the pyloric region and did not find an ulcer. 
was removed in each case, in the same manner as 


TABLE III 


Site of Lesion 
1924 to 1928) 


Anterior wall of the duodenum 
Posterior wall alone 
Anterior and posterior walls 


Anterior wall of duodenum and also gastric ulcer 


Hypertrophy of pyloric muscle (ulcer not found) 
Total... 


568 


1e mucosa of the stor 


The hypertrophied 


it is removed in ex 


VV 
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duodenal ulcer. About 70 per cent. of these patients were definitely 


by the procedure, and the others did not obtain relief from symptor 


Table IV gives a review of the ultimate results as best we could obtait 


them from our follow-up system. Of the 369 cases traced, in 33 \ 
per cent., the results were classified as satisfactory If the per S 
calculated trom the 464 cases, which would assume that in those 

not traced the result were not satistactory, then the percentage I 
results would be reduced to 70 per cent Che number of patients 

fited was 8.1 per cent. One striking point which came out in th 

the group in which patients were not benefited was that the original hist 
was not definite and clear-cut of periodic ulcer attacks. Certain of the 


lcer with associate neurasthe1 


patients had a tairly ty ical history of u 


some of these reported that they were not benefited bv the operation. Others 
had intercurrent disturbances in addition to the symptoms of ulcer, 

quently these disturbances persisted after the operation for the ulcer Chere 
were two deaths in the group of 464 cases. Six of the patients hav: ( 
subseque tly Only one of the latter deaths, hows ver, Was in any wa 


tributable to duodenal ulcel 


( 
() 104 
| t 369 
) + } + 
R 333 go é hose trace 
\ t 20 | { e tr ed 
H ? 0.43 € 
sent De Peohart 
( ne i i at 
1 
i ( é lenal ul 
1 i atior ere a t f 
(ne ea at ] WY 
1 
Ca l ( it r } 
al 


Table V shows the number of cases in which there was a history 


hemorrhages before the operation as well as those in which there was a his 
tory of bleeding since the operation here was a history of bleeding befors 


the operation in seventi atte! 


< 


y-thre cases here Was a history of bleeding 
the operation in nine cases. Seven of these patients had 


pal tS lad one or more hzmot 
rhages in from four months to two vears after the operation. In some cases 


there was only one hemorrhage, in others there were several, but in these 


seven cases the bleeding eventually subsided and no special treatment has 
been required. It is possible that. in these cases, a recurrent ulcer was the 
cause of the bleedin: | believe it is more likely that in most of the cases 
the hemorrhage came from inflammation in the duodenum. The results in 
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these cases would seem to indicate that unless the hemorrhages fre ntly 
recur, operation is not required. In the eighth case in this group, b! 9 
started five months after operation and continued indefinitely. It w lis 
covered that the patient had hemorrhagic purpura. After his spleen was 
removed the bleeding ceased. In the ninth case, because of re 9 
hemorrhages, the patient was reoperated on and gastroenterostomy was pet 
formed. <A recurring ulcer could not be demonstrated. 
TABLE V 
Clinical Mantfestations 
1924 to 1928 
Cas 
Typical ulcer history 102 
Gastric acidity | average combined acids 68 
average free hydrochloric acid 5! 
Hzmorrhage as a symptom 
History of bleeding before operation 73 «(55.73 
oO } jf j ) 
History of bleeding after operation 9 
1) Hemorrhage one year after operation 
2) One hemorrhage four years after operation 
(3) One hemorrhage four months after operation; no recurrence fitteer 


5 

(4) One hemorrhage fifteen morths after operation 

5) One hemorrhage four months after operation; three years since last hat 

(6) One hemorrhage two years after operation 

(7) One hemorrhage five months after operation 

(8) Repeated hemorrhages beginning five months after operation; splen 
hemorrhagic purpura in one and a half years; no bleeding since splen 
months) 

g) Operation for recurrent hemorrhages in three years; first hamorrhage 


year after original operation which was for bleeding duodenal ulcer 


ie mucosa of the stomach was red and 


1 
} 


tion: gastroenterostomy; t 
showed definite gastroduodeniti 
Table VI gives a review of the post-operative complications. As 1s to b 

expected, the most prevalent complication in this group of cases is that of 
some form of pulmonary infection. It is a striking observation, however 
that in this particular group of cases, in which there is a local operation on 
the pylorus and duodenum, the patients are not as prone to pulmonary 
plication as in those cases in which gastroenterostomy is performed, o1 
other operation is carried out on the body of the stomach. Twelve of the 
patients in this group had pneumonia, five had pleurisy, three had pulmonary 
infarcts, and thirteen had bronchitis. Pneumonia was fatal in one cas¢ 
Phlebitis occurred in eight cases. The wound was infected to a sufficies 
degree to prolong the convalescence in thirteen cases. In a number of others 
there was serum in the wound. We believe that the abdominal wound 
this group healed better than the abdominal wound in most operations o1 
lesions of the stomach, and that the contamination from this part of the stom 
ach and intestine does not result in severe infection as frequently as it does 
elsewhere. In spite of the fact that extensive resection of the upper part 
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of the quodenun was done in many ot these case s In Oniv twe 
was there gastric retention at any time In most of these. the a 


tion was temporal nd cleared up within a few days, but in thre 
was necessary to reoperate several months later recause the { 


not empty as we 


Ple 5 
I) 
Brot 12 
" ' 
( 12 
Ll give hort résume of the cases in which a secondat 
tion W eC De ulure tO Televe Vinptoms Dv excising the ¢ 
1icel l rene ( pViorik spl nctet 1} Ooniv one ot the S¢ ( ses 
were wt e to econdary ulcet lhe tailure of the operatic : 
cases set ec I r« to the tact that the operative fie d had becor ( ¢ 
to the | el r t eum or to the liver by aqaense adhesions ly eacl CS 
cases 11 ( Ww ¢ Vere ble to mobilize the duodenum at the secon 
tion, we were also demonstrate that the lumen at the point of t : 
operati Vas sul 
Vil 
( ase 
I Syn rec é t (peration u ( il ‘ 
lode cer WV th chronic pertoratiot1 tachmert the 
det Posterior erost vas pertormec 
< Ni SVvmy] ms ears thet be va navinge aistres Vit Ss | tor 
t101 ‘Jperati da il ears Phe | lor end I tne tor 
idherent the iment ot the liver, suggesting t this caused the [ 
t I ; he the ( 1! + S Ireed the p lori utlet seemed al pl 
Was l P isStroe te ston Vas pertormes 
3 svi re tw eal ()perat hree ears | CKe re 
superior bord denum bu ilcer was present Che duodenun 
ind cr¢ \A ( 11 t tre rus | Ste or Pastroe ( 
pert ¢ 
$ Symptor re eight months, retention er il] ncreasing Ope 
tw lf ¢ (Obs ructiol it the site tne le eration ¢ iused b ( r ~ 
het wee at ntet re line a dl he parietal pe toneun N ulcer Sey 
rath ahes ‘ posterior gastroenteroston ere done 
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S1xX 


of retention while still in the hospital. Operation in 


retention. The duodenum was adherent to the under surfac« 


and was not freed. Posterior gastroenterostomy was performed. 


6 Operation elsewhere in two years for recurrence of symptoms. Patient 


mesenteric 


NS 


one year. 
scar from 


thrombosis 


Operation at clinic for bleeding duodenal ulcer. Recurrence of the hamort 


Operation in three years. There was ample lumen at the pyloru 


former operation. No ulcer found. Posterior gastroenterosto1 


The mucosa was reddened. Bleeding probably due to gastroduodenitis. 


8 At the first operation there was an ulcer on the anterior duodenal wall, als: 


ulcer on the posterior wall; in addition, cholecystitis with multiple stones 


catarrhal appendicitis. Appendectomy and cholecystectomy were performs 


anterior duodenal ulcer was excised with the anterior half of the pylori 


The posterior ulcer was not disturbed. Ten months later there was ré 


symptoms and the patient was operated on elsewhere. The report stated tl 


gastric resection was performed 


9 Symptoms 


recurred in seven months. Operation in two years. An ulcer 


found in either the stomach or duodenum, and there was very little evide 


scar of the previous excision. The pylorus was adequate to drain the 


well. Posterior gastroenterostomy was performed. 


SUMMARY 


This paper consists of a report of the local operations which hav 


performed in 


The Mayo Clinic for duodenal ulcer. The first local oper 


in the clinic for ulcer of the duodenum was a Heineke-Mikulicz operat: 


1896, and the first operation for excision of ulcer of the duodenw 


in 1g02. 


Gastroenterostomy will probably remain the popular operatior 


duodenal ulcer. 


It is satisfactory in all cases except in those in whicl 


ondary ulcers develop, and in those in which hemorrhage occurs 


which bleeding may continue. 


The operation of excision was developed to be used in those 


which it was possible to carry it out safely, with the idea of avoiding jejw 
ulcer and possibly reducing the number of cases in which bleeding continu 
after gastroenterostomy for hemorrhagic ulcer. 

For many years, the local operation consisted in excision of th el 
or destruction of the ulcer by cautery with simple closure of the area he 
duodenum. ‘‘f late, it has been felt that removal of the anterior part the 
pyloric sphincter, in addition to excision of the ulcer, produced more com 
plete relief from symptoms. With this removal of muscle, everythi is 
accomplished that gastroenterostomy can accomplish, and, in addition, th 
ulcer is removed. 

In cases in which multiple ulcers are encountered and in which it rt 
possible to remove all of them, it is probably best to remove the ant 
ulcer, close the opening in the duodenum, and then to complete the operatior 
with gastroenterostomy. 

The local operation is limited to those cases in which the duodenum is 
fairly mobile. As one’s experience increases with these cases, however, 
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one realizes that jt 


t 


fixed, and this sh 
n definitely indicated 


Gastroenterost 
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not difficult to 
| he 


mobilize 


a duodenum that is fair] 


] oe 
| ’ » } 
adone in cases which €xcision of the 
ey irti ular ty t- t Pal 
rti GAtY SAUSTactory fo; Older patients ( 
~ P| » le | ac] , 
have deve oped Gastroenterostomy, is Ie 


Cadlate re sults 





I from loca] pe tion shows 
le risk. This report \ 
»> Feport covers 1,362 cas, witl 


ae | Ol ¢ 
| 


| aSseCs are prac tically the same as the 
Y Sastroenterostomy - ¢ le pz 
. rostomy ; th patients in 9o per cent 
we have detailed re g h: | 
letat] reports have obtained Sati O1 
can be performed in al : 
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THE ULTIMATE RESULTS AND THE ACTUAL FUNCTIONAL 
RESULTS AFTER THE DIFFERENT TYPES OF OPERATIONS 
FOR GASTRIC AND DUODENAL ULCERS, FOR GASTRI( 
CANCER AND FOR HOUR-GLASS STOMACH AFTER 
AN INTERVAL OF FIVE YEARS OR MORE 
By Josepu C. BLoopGoop, M.D. 


or Battimore, Mp 


Tuis is a brief summary of forty years’ study and observation of su 
of the stomach, especially in relation to resection, gastroenterostomy 


linney pyloroplasty. 


When I was writing annual reviews of the literature for the December 
numbers of Progressive Medicine, published by Lea and Febiger, of Phila 
delphia, from 1899 to 1918, I remember distinctly short articles by surgeons 
of more than twenty years’ experience, giving, in an authoritative way, their 
conclusions after this long period of study. I was impressed that I found 


more of the fundamentals in contributions of this kind. There was nothing 


original, but brief statements of things that had been tested and found cort 

I have before me the actual histories of cases of lesions of the stoma 
personally observed by me, and on which I have operated since 1900. | hav 
a number of examples of cases who have lived for more than twenty years 
since the operation and who are apparently well today. We know the exact 
function of the stomach from letters from the patients and their physicians 
After every type of gastric operation that I have performed I have a p 
operative X-ray picture—one of them more than twenty-six years after 
operation. (1904 to 1930.) 

The ultimate results ascertained from patients and physicians have beet 
brought up to April, 1930, by Mr. George ‘Thompson, a student in ( 
medical department of Johns Hopkins and a special student under the 
Garvan fund in the surgical pathological laboratory Today he has fir 
traced an example of duodenal ulcer operated upon in I9I1, nineteen years 
ago, by a modified long-loop gastrojejunostomy of the Roux type. In this 
case, there were so many adhesions around the duodenum and stomach 
involving the transverse colon that | had to do an anterior gastroenterostomy, 
end-lateral jejunum to stomach, and end-lateral jejunum to jejunum 
performed it with a long loop, because I knew the risk of duodenal dilatation 
when Roux’ method of a short loop is employed. (Jour. Amer. Med. Ass., 
pp. 59-117, July 13, 1912.) After many years, during which the patient had 
been lost track of, the students in the follow-up squad finally located hin 
as a motor man running cars past the hospital every day. He still has som 
discomfort after eating, especially later, when the stomach has emptied. | 
note this case in some detail in order to record and emphasize the difficulty 
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14 


of a real tollow-up system l'o be successful, it must be explained t 


patient betore lh e leaves the clini and must be gin within 
their dis¢ harge 

Historical In reviewing this personal experience of more thai 
years of intestinal suture, the surgeon responsible for its introducti 


Theodor Billroth, of Vienna, still ranks first. Billroth No. I is an end 


suture, and Billroth employed single interrupted silk sutures (not mattres 


sutures), and three rows of sutures. Figure 1 is a copy ot his 
drawings, made almost fifty years ago. I know of no new principle sinc 
The Billroth No. II operation (Fig. 11), resection of a portior t th 


stomach, in which the open end of the stomach was closed followed by gast1 


i 





enterostomy of the lateral type, was forced upon those early operators, becaus 


so much of the stomach had to be sacrificed to give a suitable margin to th 


late cancer or ulcet ‘or many years Billroth No. I, end-to-end duodeno 
gastrostomy, was neglected [he master minds in gastric surgery were 
trying to perfect gastroenterostomy. Kocher modified Billroth No. I by 
end-lateral anastomosis (Fig. 2), | 


2 Clarence Cohn, my associate (ANNALS 
OF SURGERY, vol. Ixxix, p. 229, February. 1924), reviewed my personal ex- 
perience with this method of anastomosis since 1910. Since that article was 


written I have personally changed from the Kocher to the Billroth No l, 


because the latter could be performed with less tension than the Kocher, 


, 
and 


Vid 
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it was distinctly quicker. The immediate and permanent results, in my 
hands, have been identical. The only reason to choose Billroth No. | that 
one needs less stomach and less time. The literature in the past five years 
shows that operators in every country are returning to the original Billroth 
No. I, end-to-end duodenogastrostomy. No modifications have changed the 
principles, or, as far as | am able to judge, improved the technic. The ma 


jority of operators, however, use a continuous suture of catgut, at least for 
the approximation of the mucous membrane. 
In 1886, I witnessed Senn’ perform lateral anastomosis on dogs, using 


decalcified bone plates to make the lateral anastomosis, either gastroenteros 


hm 





Fic. 2.—From Kocher’s book on Operative Surgery, to illustrate Kocher’s 
after resection of the pylorus Resected end of stomach closed; duodenum suture 
posterior wall of the stomach, end-lateral. Note continuous suture. No statement 
silk or catgut. See text p 


tomy, entero-enterostomy, or enterocolostomy. Senn was the first (! write 
from memory) of a group of experienced operators who tried to find a sub 
stitute for Billroth’s end-to-end anastomosis between the duodenum and 
stomach and the lateral anastomosis between the stomach and jejunum. As 
a medical student in the University of Pennsylvania, between the years 1888 
and 1891, in the physiological laboratory of Professor Reichert, my classmate, 


Doctor Heller, and I performed numerous experiments with intestinal su- 


* Nicholas Senn, Milwaukee (Jour. Amer. Med. Ass., vol. xxi, p. 215, 1893). This 
reference is taken from Cyrus F. Horine, of the department of surgery in the University 
of Maryland (ANNALS or SURGERY, December, 1922). 
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ture on \ ul that ubbpel rT | he drain ye | 
into a ring by 1n\ ting one end into the other was just as effect 
Senn’s bone plate and much less difficult to prepare. I do not remen 


name of Hillroth being mentioned to us. I am quite certain that if 
seen his 

John b Murpl ' Chicago, devised his button oe ee 
ot of | he majority of operators have returned to the 
suture methods of B 

It seet remar]| e now that such courageous and skilled operat 
the ‘yP' of Senn, Murphy and McGraw, should hav: introduced subst 
for Billroth’s meth« lei 

When | came to Halsted’s clinic of Johns Hopkins Hospital, in 18 
— ously 1 ressed wi his methods of intestinal suture which he 
| 


CCC out so ltilully in experiments on dogs and had practi 


a 
~ } 


perfected a iL meth nastomosis on these animals betore Johns Hopl Ins 


had wo! 


Hospital opened in 1889. It 1s important to record here that Halsted used 
a sing le ( tures l each needle was made to ¢ CI { 
submucosa [he mattress suture not only approximates, but invaginates 
The histol ical stuch r sections through the anastomosis on the intestine 
in dogs showed perfect anatomical restitution | assisted Doctor 


Halsted with his first istroenterostomy He had brought to the Opel 
room reprints of his articles, so that we had before us his beautiful ill 


tions. lhe retrocolic route had been established, but little or no attention was 


ustra 


paid to the exact let { Ot the portion oft the jejunum between the anasto 


mosis and the duodenum, nor, as | remember it, to the direction Halsted 
made his anastomo xactly as he would on a dog, and, it seemed to us, 
as perfectly [his patient very quickly, on coming out of anesthesia, bega 
to vomit, and exhibited the symptoms of the then known and feared compli 
cation described as ; cious circle.” In forty eight hours there were Symp 
toms of peritonitis at the autopsy on the fourth day there was leakag« 
One of the stitches | torn out, perhaps due to the vomiting. I helped at this 
autopsy, but did not look at the duodenum to see if it was dilated. or t 
demonstrate the kinl hown in Fig. 3. In the next few years, in Halsted’s 
clinic, there were a few more operations in which a single row of mattress 


sutures was el ploye [In more than one-half of them there was leakage and 


peritonitis. [ distinctly remember Doctor Halsted saying to me before 18 


. let ) 
) 


F that his experimental work on intestinal sutures in dogs was a failure whet 
| applied to man’s intestine Halsted’s disappointment and chagrin made a 
9 great impression on mi In spite ot this, Halsted will always be given credit 
for calling our attention to the importance of the submucosa as the layer in 
the wall of the gut through which the needle should pass. The mattress suturé 
also has its place, providing it is reinforced by a second or third row of sutures 
Finney has demonstrated this, because in his successful pyloroplasty the first 
> Med. Record, vol. | p. 665, New York, 180 
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row of stitches which catch the submucosa and not the mucous membrane 
are of the mattress type. 

Horine (loc. cit.), in 1922, mentions 225 different methods of anastomosis 
and many of them in recent years were attempts to perform resection and 
suture without contamination. One of the last pieces of experimental work 


of Professor Halsted was his buttress principle in end-to-end anastomosis 





Fic. 3.—Pathol. No. 9871 Photograph of autopsy specimen some months after res¢ 
cancer with short-loop posterior gastroenterostomy (Billroth No. Il). Note the partial kink at X 
and that the loop turns in the wrong direction, to the right. This anastomosis did not work we 
for some weeks, but acute dilatation of the stomach did not take place. This photograpl t 


the danger of any short-loop gastroenterostomy after resection 


and there have been many other attempts by Gatch and others. It is impor- 
tant to remember that Billroth not only did not use clamps, but paid no atten 
tion to slight contamination. In 1893, when I visited Vienna, | witnessed 
Billroth operate, and read his original contribution on gastric suture, I de 
cided to follow his technic. For this reason I have rarely used clamps in 
resection and anastomosis and have, with rare exceptions, used three rows 
of interrupted suture as originated by Billroth, but I have substituted Hal 
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‘ane sted’s fine black silk pr operatively threaded on a fine straight nes 
French curved need] [ have rarely employed the mattresc« suture, « 
ISIS the Finney pyloroplasty have neve neglected to V to catch the su 


ind at least in two rOWSs r sutures In ree 


ork 


the continuous cateut suture to approximate th, mucous membranes 
SIS have gone over these , isCs again and aSdin, trom year to year, and thers 
not a single death fron peritonitis due to leakag: except in a fe 
where we were force or at least thought we were forced) to su] 
catgut for silk One of these CaSCS was a re section ot the Cardiac ey Cd 
stomach, and the suture of the pyloric end to the a sophagus. On accou 
tension and operative shock demanding haste. ] used catgut throughout. 7 
patient died suddenly o; the fifth day \t the autopsy we found perite 
from leakage at a point where one catgut suture had pulled out. Since they 
I have learned to mobilize the duodenum making the Billroth ] metl 
possibie after even al extensive resection Oo! the stomach. We are alwavs 
prepared for transfusion to meet shock In this case ] should have plac 
interrupted silk at least as the last row of sutures and thus covered the firct 
two rows ot catgut by ip] rOxiIMating the Stomach to the diaphragm [f this 
patient had not died ecause of the leakage. It would have been One of 
first successtul cases of{ resection of the cardia end of the Stomach 


extensive cancer wit] in end-to-end anastomosis between the pylorj 
of the stomach and reson! igus. It is my opinion that I missed an opportunit 
by breaking away trom Billroth’s original procedure of thre rows of inter 
rupted silk l am also of the opinion that Halsted’s nhne needles and 


rank first in safest int, stinal suture { 


a) 
t 


ay, In spite of the fact that 1 


experienced operator re obtaining excellent results with two or three rows 
of continuous Catgurt, 

Gastroe) reroston na Finn, S pyloroft 1ST \pparently the irst tyne 
of gastroenterostomy, pertormed in Billroth’s “nic Was anterior and wit] 
long loop, and it seems to have worked wel] (Fig. 1 Lhe oldest illust 


I have of Billroth depicts an entero-anastomosijs lollowing this was on 
the most remarkabl. adventures jn Pertecting an intestinal suture of the 
lateral type and a ststroenterostomy, either afte resection of the stomact 
for cancer o1 ulcer, or becaus, Of an inoperable cancer or ulcer, and, late; 


aS an attempt to relieve oy; cure a duodenal ulcey The first change in the 
fastroenter StTOMYV w; Irom an anterior one toa DoOste ror, trom antecolic to 
retrocoli: Lo perform an anterior anastomosis, whether ante- or postcoli 


I 
moment operators conceived the shorter r ut 
through a bloodless rent in the 


required a long r loor lhe ( 


le socolon the loop became shorter 


Shorter. ane the Posterior wall of th Stomach mor. accessible 
When I began to read the literature in 1693 and later to perform the 
Operation, I was impressed most with the methods Ol Moynihan. of Leeds 


England, and of \\ liam) Mayo. in 


two surgical Fenluse s the pertection 


this country | believe we Owe to thes: 
ot the short loop retrocolic, poster 
sastroenterostomy, and | have just had the 


i 


Opportunity to observe ons 


oY 
: 
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own gastroenterostomies of this type made ten years ago. It has ret ined 
anatomically perfect. 
As I read this literature and observe from the histories the reco | ex 


perience of my colleague Finney and my own, I am impressed that tro 


enterostomy after resections of the stomach gave more immediate troubl 
and less remote trouble than gastroenterostomies without resection where th 
pylorus Was patent. Here the perfection of the technic of Mayo and yni 
han practically obviated the immediate complication, but could not. protect 
against subsequent formation of ulcer at the site of the anastomosi r the 
recurrence of the symptoms due to the gradual closure of the anastomosis 
I remember distinctly that both, Doctor Finney and myself, looked 
gastroenterostomy as an operation of necessity and not of choice. This wu 
doubtedly influenced Finney in the conception and execution of the n vell 
known and well-established Finney pyloroplasty. From a_historica 

point, | would place Finney next to Billroth as the second great cont: 

to new methods in gastric surgery to be followed by Moynihan ai \I 
because of their perfection of posterior gastroenterostony het 


come Polya and Balfour, because Polya’s is now accepted as the bi 


of gastroenterostomy after resection of the stomach, and Balfour | mad 
it safer by lengthening the loop, whether it is performed by the anterior ot 
posterior route. The long loop, as shown first in Billroth’s antecolic 
gastroenterostomy) ( lig Be Be practically avoided the great danget 

denal dilatation. 

Duodenal dilatation —In November, 1907, when I published my artich 
on acute and chronic dilatation of the duodenum, I was not familiar with th 
great danger of this complication when gastroenterostomy was performe 
with a short loop after resection of the stomach, and that most of these cases 


died, within five days, a duodenal death. But in the Journal of the A: 


Medical Association for July 13, 1912 (pp. 59-117), I discussed tl 

danger of duodenal dilatation and its fatality if there was any fault in the 
gastroenterostomy after resection of the stomach, and the chief cause of 
the kink was a short loop between the anastomosis and the duodenum, unless 
one fixed the stomach so that the anatomical positions would be maintained 


after operation, and not changed by rotation of the stomach, as sl 
Fig. 3. The development of the Polya anastomosis and Balfour's 1 
tion proves this, although apparently those surgeons who were instru 


in the various modifications did not grasp the significance of duodet 


dilatation. 
What do the ultimate results indicate?—The immediate death after all 
forms of gastric surgery has practically been eliminated No matter how 


sick the patients are before operation, or how anemic, by better met! 

anesthesia and by blood transfusion, we are able to select the operatiol best 
for the lesion of the stomach irrespective of the condition of the patient 
Now and then the operation may have to be done in two stages, but very 
rarely, in this country, is preliminary jejunostomy performed. Peritonitis 
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due to leakage, 
proper mi thon 


the stomac] seem 


I 1 


is perfor ( an 
possible, nstead 


of the Poly <i] 


posterior 2 troel 


the immediat 
TiO? ] 


reseculion allt 


are methods olf 


+} ; 


perience, tha tol 


plasty, resection 


followed by bi 


gasiroentel Ol 


types, al 


previous 


stomach, 
about as goo: 


not been subj 


whether the res 
gastroptosis 


pation ot the n 


1 1 
cuit cdecisi1 


cancer 18 pract 


more comtort tot 


and the ulcer 


The rem 


mediate microsc¢ 


and does not cot 


followed the ru 


of the greatest « 


ease, if possible, 


lives even when 


rs is OK SILO Si LANCUEI 
trom shock, has practically been conquere 
N vertheless. the le ist langer atter resect 
ten whe illrotl NO €1 to-end al 
linney pyloroplasty 1s selected as 1 
enterostol spite ot the remarkabl ( 
tT astro teroston the retrocolic short 
»] uocel ulcel al lmpresses l 
ent results that b3 rotl No | or the I ( 
yplast re methods choice, while the ot 
[ venture ») Suggest is based on person 1 
ulcer character forbidding Finney py! 
ric @1 ( the stomach with the duodenal uicetl 
tol SIS he selected instead ot poster 
( e me resecti of the Billrot N | 
( lf resections with gastroenterostomy the 
luding the Roux method, which we perform« 
c Baltour here are also two ten-vear cast 
{) these « ses, we have X-ravs of the 
that the function of the stomach is just 
he erage indi u the same age whi 
ti he tunction ot the stomach is sufficient 
nourishment So r the only late ris! 5 
posit tiie roentere stomy, esper 
hat e vears, the results seem to be the ( 
( or cancer or ulce¢ r for a few examples o 
j Wa) Si7rodge) I i 
oma nl \ ( tingu s] tne benign {Tol the 
Ol one ¢ 1 ence lise ises ol the Sto! | 
te the 1 Ss tnat S suitable tor resectiol with 
t is malignant \VWithout much doubt the easiest 
er the mass is resectable or not Che more 
ction should be attempted when the curt 
t tor the reason that it promises the cancer cast 
the patient has to live that gastroenterostot 
hance fo1 a permanent reliet 
d near the stomach or in the omentum for im 
loes not exclude cancer if there is no metastasis 
resectio 11 there Is metastasis. | have always 
d more than twenty-five years ago by surgeons 
that resection of the stomach for malignant dis 
patient more comfort and perhaps lengthens thi 


‘ttastasis to the 


eland 


s or to the liver. In some 
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instances it is justifiable to run the risk of increased operative mortality j; 
order to obtain this greater comfort, even justifying resection of | eces of 
the pancreas and liver. In cases of this kind one can establish the exact 
diagnosis at once by excising a piece of the tumor, when there are no definit. 
metastatic nodules for study. 

Now that we have blood transfusion, I have personally extended the indi 


cations for resection in ulcer adherent to the pancreas or even to the liver. In 
the first place, you can establish the diagnosis by frozen sections n ulcer 
there is often a line of cleavage which allows separation not present in 
cancer. This is especially true of large, adherent duodenal ulcers wher 
resection is difficult due to adhesions to the pancreas and the jeopardy to the 


common duct. In cases of this kind resection offers so much more than 
gastroenterostomy for a permanent cure that in some instances it is justifiable 


I am convinced that skilled surgeons will improve their results in gastri: 


surgery if they would personally study in detail the gross pathology of th 
specimen which they remove. It has helped me. In the first place, the 
careful post-operative pathological study will teach surgeons that it is w 
necessary to give the cancer of the stomach so much margin, and the ulcer 
of the stomach may be given even less margin. This allows resection wit! 
a Billroth No. I anastomosis which today seems to be the operation of choic¢ 


In my clinic at St. Agnes, where the number of gastric cancers is relatively 
small, in the past two years we have been able to resect all the gastric car 
cinomas and then do a duodenal gastrostomy as first performed by Billrotl 
This knowledge of the 2TOss pathology also encourages the operator to et 
large the field of resection for both cancer and ulcer. In recent years the 
number of the benign tumors of the stomach, especially of polypoid tumors, 
is increasing. A surgeon with pathological knowledge will be able to reco 
nize these lesions. 

The most difficult pathological problem is to distinguish the earliest stag 
of cancer in ulcer. On this decision hangs the percentage of five-year cures 
After von Mikulicz’s death, a re-study was made of his large material of! 
gastric cancer in ulcer with the conclusion that quite a fair proportion of th 
lesions, diagnosed cancer and subjected to resection, were ulcers, and, of 
course, all of these cases had been included in the five-year cures 
will be border-line lesions in every organ until we have a differential stair 
for the malignant or cancer cell. Nevertheless, the study of the microscopi 
sections of the five-year cures in many clinics of this country is absolut 
proof that there have been some permanent cures after resection of the 
stomach for cancer. I have one such case now living twenty years sinc 
the operation. Every pathologist who has examined the section agrees to 
the diagnosis of cancer. 

The next pathological problem is whether the microscopic stud 
sections helps us in proving whether cancer develops in ulcer. | do not 
believe that any pathologist will disagree with the statement that cancer does 
develop in ulcer of the skin and oral cavity. But you cannot prove it, or 
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you can prove it, by microscopic interpretation just as decidedly as in ul 
of the stomach. Yet many pathologists are of the opinion that cancer rarely 
develops in ulcer of the stomach This controversy which has often been 
unpleasant has detracted from, rather than added to, our progress in th : 


control of cancer of the stomach 


SOME ILLUSTRATIVE CASES. (billroth No. | In the first place | ar 


reproducing an illustration from Billroth’s Clinical Surgery, publish 


1876. In this the various diagrams picture a cancer of the pylorus (Fig 

Note the significance of the small tumor. This is the type that Kocher, after 
twenty five years ol experience, found to be the most frequent among tne { 
five-year cures—freely movable, small masses at the pylorus. Note th 

small margin given the tumor by Billroth. My five-year cures had no 

larger margin. Note the absence of clamps. Note the various types of end 

to-end anastomosis between duodenum and stomach How beautifully are 
pictured the interrupted silk sutures in three rows! I question if there has . 
been any improvement in the conception or execution of this operation up 

the stomach since Billroth \lthough the literature is before me now as | 

dictate, I will not take the space in this preliminary report to discuss | 
But I will simply emphasize again that the trend of recent surgery is towards 


Billroth No. 1. It can easily be combined with the complete excision 
glands along the lesser and greater curvatures. and by mobilizatio1 
duodenum, one can almost suture the duodenum to tl 


sary. have no evidence and | Cal ma no evidence that remova ot the 


i¢ cesophagus ++ necec 


glands along the lesser or greater curvature of the stomach accomplishes 
cure when they are involved. Now that our technic is so safe there 
objection to trving 

TAS x 12 Op , 1904 

ure Suture | N | Well 1030 

Figure 4 shows 7 ote 5s, “dia 
colleague, Doctor Kahn, March 18, 1930. The patient has had no sympt 
his operation twenty-six eal ag You will observe there is no duodenal cap ae 
the stomach and the duod 1 und it 1s a much ré rmal picture 
Finney pyloroplasty or a Kocher [his case was reported in detail.in the Tohns H 
Hospital Bulletin (vol. xv, No. 164, November, 1904). Figure 5 pictures the ulcer 
lesser curvature, the dotted lines, the area resected without clamps. Figure 6 is a dia 


of the sutured lesser curvature of the stomach and the gastro-duodenostomy Dr. Willi 


A. Fisher, then resident surgeon of the Union Protestant Infirmary, assisted m« 
sutures were made wit fine black silk and fine straight Halsted needles We 

so much in the end-to-en iture that very little passed through into the duodenun 
ten days. Figure 7 shows the typical gross ulcer. It was microscopically benig1 
inclined to think it pictures an acute ulcer of the stomach which would have recovered 
under rest and ulcer treat t he patient. a white male. aged thirtv-thres 
symptoms for only thre eeks—constant, distressing, epigastric discomfort 

vomiting at night I] man worked in the hottest furnace rooms at Sparrows P 
near Baltimor Hie ha ‘ in the same environment since the operation, ai 4 
has been no recurrence i the Symptoms t is natural te isk the question ahett 
resection, changing h peracidity t hypo-acidity has protected trom recurret 


the ulcer 
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Fic. 4.—Pathol. N« 437 Case 1 Fic. 8.—Pathol. No 1763 X 
Text, p. 6. X-ray by Doctor Kahn, twenty Doctor Kahn, April, 1930, twenty ye 
six years after resection of the stomach for resection of stomach for freely 
ulcer with Billroth No. I anastomosis. Note cer of pylorus, with Kocher 
silver wires in right rectus incision Note shown in Fig. 2. Compare thi 
the new pyloric ring without cap. Duodenum X-ray after resection Billroth N . - 
seems dilated. Patient free from symptoms free of gastric symptoms, hold 





5. 


Fic. § Pathol. No. 5437 Sketch by Miss Hayes of position of ulcer resecte 
lines in 1902. See Fig. 6 for Billroth No. I suture, and Figs. 7 and 7a for 


of ulcer. 


Fic. 6.—Pathol. No. 5437 Sketch of suture (Billroth No. 1) after resection show: 
see text, p. 17 
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Cas! I] Pathol. No 30150 Resection Billroth No # April, 1927. V\ ell, May, 


je 
4 


1930. three years 


This case was fully reported with illustrations in the Practice of Surgery, edited by 





Dean Lewis (vol. vi, ch. 8, Figs. 25 to 29, pp. 88 to 92). This man has perfect gastric 
function. There are two very important observations in this case. In the first place, 
when this patient was studied cl-nically and the mass in the upper abdomen palpated and 
the X-ray plates studied, in the greatest gastric clinic of the world, the diagnosis was 
“inoperable cancer ol the stomach,” and even exploratory laparotomy was decided against. 
Nevertheless, at the operation, I found a freely movable mass, much larger thar man’s 
fist. But the stomach was large and almost two-thirds of the gastric portion of the 
stomach free of diseas¢ lhe mass was easily resected. The next most important point 
is the narrow Marell we pur] sely Pave the new growth Chere was no difficulty in 
performing a gastro duodenostomy (Billroth No. I). No clamps were employed Che 
Fic. 7 

Fics. 7 and 7 Pathe N $37 Painting of actual sy met moved as showr i 
mucous met ne surf ving ulcer with tinct sharply it edge The depth of th ¢ 
is shown in Ff 7A 
entire suture was performed with fine silk—three rows interrupted. The gross specimen 
shows the abrupt ending of the cancer. Microscopically, it was a low-grade colloid cancer 

I explored the abdomen, because my studies of gastric cancer and ulcer have demon 


strated that the only definite hopeless signs are nodules in the abdominal wall and free 
fluid in the peritoneal cavity. All other signs are not positive. This is not the first 


case apparently inoperable from the X-ray and palpation that we have been able to 


resect, but it is the first patient to live so long after operation. 


Gastro-duodenostomy: Kocher’s anastomosis—The only surgeon whom | 
have seen perform Kocher’s anastomosis was Dr. William J. Mayo. My 
associate, Dr. L. Clarence Cohn, has reported our experience with this 
method of resection and suture in the ANNALS oF SuRGERY for February, 
1924. This operation was first performed by us in 1910, and since 1924 we 
have changed back to Billroth No. I. Doctor Cohn illustrates the photo 
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graphs of the g2Toss specimen and microscopic appearance of a cancer at t i 
pylorus resected by me at St. Agnes Hospital in 1910. This patient 
living and free from symptoms in 1930. 

Figure 8 (Pathol. No. 10763) is an X-ray taken by my colleague, Doctor 
Kahn, of this patient (Mr. Eakle), in April, 1930. It should be compared 
with Fig. 4, a post-operative X-ray twenty-six years after a Billroth >} 
and you will see that it is almost identical with Fig. 9; an X-ray ten years 
after a resection of the pyloric end of the stomach and a Kocher anastomosis 
And these figures, 4, 8 and 9, should be compared with Fig. to post 





Fic. 9.—Pathol. No. 12058.—X-ray ten years Fic. 1o.—Pathol. No. 2402¢ X 
after resection of pylorus for chronic duodenal tember 25, 1924, five years after 1 
ulcer followed by Kocher’s anastomosis Com cancer of the greater curvature ne 
pare with Fig. 8, same type of anastomosis after Compare with Figs. 4, 8 and g. 7 
resection for cancer Both patients have no _ shadow is different The patient 
gastric symptoms eee text, Pp. 2 symptoms see text, | , 


operative X-ray six years after resection and Kocher anastomosis. WW! 
does Fig. 10 look different from Figs. 8 and g? The operation in Figs. & 
and 9 were identical—both resections of the pyloric end of the stomacl Phe 
lesions removed in Fig. 8 was cancer, in Fig. 9 a chronic duodet 
while the lesion in Fig. 10 involved the greater curvature of the ston 
that the resultant form of the end of the stomach anastomosed t 
denum was different from that in Figs. 8 and 9. 

Pathol. No. 24026.—See Fig. 10. This case is the first, or one 
first five-year cures after resection of a cancer involving the greater 


ture of the stomach near the pyloric end of the stomach. It is now elevet 


years since the operation, and the patient is free from symptoms. As 
cured case of resection for cancer of the stomach, it is apparently uniqu 
the fact that the cancer was adherent to the abdominal wall, and a larg 
piece of the abdominal wall was excised with the tumor. The local j 


586 





tenderness reterred to the lett and below the umbilicus at the point 
hesion of five months duration, was apparently responsible for brit 


patient earlier to the attention ol Doctor {) \lar; ( et ot the nN edi } Tl 


at St. Agnes Hospit here were no other symptoms, except nausea betoré 
meals, relieved by Or The glan thou ed, shows 
static cells 

Mr. Georg‘ hompson, member of the third-year medical class 
Hopkins Lo niversit research student ot the Garvan Experimet 
in the Surgical Pat c Laboratory of the Johns Hopkins Ho 


written to, and seen, every patient recorded 11 e laboratory living 


| | ) | ‘ 
whose operation Nas bee! either a Kocher or a Billroth No. I after re 
for cancer, gastri I uodenal ulcer, and in every instance, clinicall the 
patients are tree trom symptoms irrespective of the pathology the 


which had indicated the operation \s stated betore, we found the ) 
No. | suture just sate as the kK ocher. and Bil roth No cal hy 
formed when Kocher would be difficult on account of the siz 


maining stomach 


I call attention 1 small group of chronic duodenal ulcers, usu: 
terior and idhe rent to the pancreas, absolutely ul suitable lor the nine 


pyloroplasty, or any form of gastro duodenostomy, which were not re 


by a posterio! gastroenterostomy ly my limited « xperience, these Ast 
permane! tly relieved by resection, even with a portion of the panere 
a Kocher or Billroth No anastomosis figure 9 is an example tf sucl 
a Case. 

Bil i} Vo I [ric resecl ae th Jastrvoel } LO Figure ~ 
photograp! from an illustration in Billroth’s Surgery made more that 
five years ago C | tures the long loop, anterior gastroenterostomy w 
entero-enterostomy\ Notice, in this picture, the unnecessary mare 
involved stomach given the tumor in this case. Compare it with Fig. 2 
photograp! ! ern short-loop, posterior gastroenterostomy ( 
already discussed that the short-loop gastroenterostomy of any tvpe aftet 
resection of a portion of the stomach with a closed duodenum, rut 
the risk of death due » duodenal dilatati Seco the risk 
kink from which there is no complete recovery until to the gastroenterostot 
is added entero-enterostomy; and, third, secondary peptic ulcer at th 
anastomosis have etore me now cases Ot five or more vears lut 


which the operation was resection with Billroth No. Il and a short lo« 

is in this group that I find a certain per cent. of the three complications just 
mentioned—complications which we have never observed after resection of 
the stomach followed by a Kocher or Billroth No. I anastomosis True, 
there have been some perfect results in which there have been no comy 
tions seventeen and nineteen years atter operation. Since that date, 1913 
have practically given up a short-loop gastroenterostomy of any type after 


resection of a portion of the stomach, and in the tew cases that I have beet 
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unable to perform the Billroth No. I, the Polya method as modified | 


)\ 
salfour has been used with excellent results. . 
In the Practice of Surgery, edited by Dean Lewis (vol. vi, ch. & I 
there is illustrated the case of a huge ulcer of the stomach, the la: we 
have ever resected, in which the patient is free from symptoms today twe 
years after resection and a Billroth No. II anastomosis. 
Gastro-jejunostomy: Roux type.—About twenty-two years ago 
formed a huge resection of the stomach for ulcer. At operation I could not 
be certain whether it was ulcer or cancer. There was no particular 
culty in the resection, but the remaining cardiac end of the stomacl S 





Fic. 11.—Copied from B'Ilroth’s Clinical Surgery, 1876. Reproduce W 
pa Mayo to illustrate — long-lo« p antecolic anterior gastroenterostomy witl 
jejunostomy Note continuous suture ins‘ead of interrupted shown in Fig ‘ 
margin of uninvolved stomach wall as compared with narrow margin in Fig Fr 
this sketch it is my opinion a narrower margin would have allowed a Bills 
anastomosis. 
small that I did a short-loop gastro-jejunostomy, Roux type, retrocoli 


There would have been no difficulty whatever in performing the long-looy 
anterior gastroenterostomy, as pictured in Fig. 11. This patient died of 
acute dilatation of the duodenum. In igi, I was confronted at operation 
with what was apparently a duodenal ulcer with such extensive adhesions that 
it was impossible to lift up the transverse colon and perform a retrocoli 
anastomosis. I therefore chose a long-loop Roux gastro-jejunostomy, anterior 


This patient is living and free of symptoms today, nineteen years later 
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may be able to add the post-operative X-ray which shows both the pylorus 
and the anastomosis working 


Resection: gastroenterostomy of the P r typ | have before me two 


. . } +} 1 ' } 1 + vs P . ] 

histories 1n whicl e operation was pertormed tor gastric ulcer by my 
colleague, Dr. Emi ovak, at St. Agnes Hospital, seven and eight years 
ago. Une patient ( ted ¢ seven years gO reports well Phe the 


patient writes, “I am not well, but at the present time I am not under th 


e P a? L\ ] 
care of a physiciat \Ve do not know whether the symptoms she is suffer 
from have any relat to her former condition or the operation 


; — ; 
My first experience with the Polya-type gastroenterostomy was ten yea! 


ago. I followed « the directions of the author lhe loop was more 
or less short and thi nastomosis retrocoli he patient died suddenly 


the fifth day trom embolism without gastric sympton 
The second operation was pertormed in QOctover, 1928. on a tl 
woman, aged e:ghty-two he lesion was cancer at the pylorus, whicl ad 


infiltrated the panere nd could not be completely removed from the 


pancreas. This tort t anastomosis was chosen because I did not wish to 
make a Billroth No. I gastro-duodenostomy over the raw surface of 
oe oa In this second case, using Polya, I chose th 
modification of Balfour, of the Mayo Clinic, in which the loop is longer and 
the anastomosis 1s anterior Chere has been recently reported from Swede 
a peptic ulcer following this method of anastomosis 

Poste Isto ' Ol without resection of the stomach for gast 
ulcer—Apparently Doctor Finney and myself agree that any form of pos 
terior gastroenterost without resection is an operation of necessity and 
not of choice 

[ have never s eath trom acute dilatation of the stomach after 


gastroenterostomy ot any type, even the short-loop posterior. But every 


surgeon knows that it may fail to cure the gastric or duodenal ulcer In a 


] 


few instanct especl when the operation is badly done. it may lead to 
chronic dilatation of the duodenum which may be relieved by duodeno 
jejunoston a secol ry procedure. I will take this opportunity to quote 


a few cases oO] uccesst na tamuures 


Patl ol ' SO2 3 | re 1 tl ibd I I I QOS Tw ty-two years ag ° be i > 
of sympton e thought 1 typical of gastric ulcer N ilcer was found; the ill 
} | 4 ' ] ‘ ‘ ‘ ‘ nt 
bladder wa e : months latet e pati returned with even more exagger 
ated symptor ( t 1 ‘ nd operatior we found a large indurated mass in the 
lesser curvatu f t adherent to the liver, suggesting walled-off perforati 
There wer 1g] ! toms ot obstruction at the pylorus, at either operatior lr 
1914, five ter, at peration tor ventral hernia, all the evidence of gastric ulcer 
had disappe L he Stroentetr Was Wor? { 

P thy! ‘ ‘ 

athol . j 1s sto at ot \gnes Hospital i! LO 
twenty-one Cal i Lor 2 ulcet Symptoms were absolutely relieved The clinical 
picture before operat gested chronic cholecystitis he gall-bladder attacks had 
been present over two 1 jaundice in one attack. There was gastric residuum 136 

} . . ntt +r + ; ] > } ] 1,1 } 

cubic centimetre cid 32 ree hydrochloric acid 32 \t the operation we four 
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on the anterior side of the pylorus midway between the greater and lesser 
distinct dimpling of the peritoneum with a zone of induration the size of a fift iece 


beneath. The pylorus was patent and the stomach not dilated The indurat irea 
extended in to the duodenal wall. There were adhesions between the duodenun mac] 
and gall-bladder. This patient writes that he has been completely relieved of al my 
toms for twenty-one years. I am inclined to the diagnosis of duodenal ulcer 
Pathol. No. 10778%.—Posterior gastroenterostomy, short loop, for extensiz 

ulcer with adhesions. The patient is well in 1930, nineteen years later. She was relieved 
at once. At the operation we found a huge stomach, marked induration of tl 
end of the stomach extending into the duodenum with adhesions to the gall-bladde: The 
operative diagnosis was ulcer rather than cancer. Had it been cancer it would | 


been inoperable. There was a long history of indigestion with partial gastri 
tion; an operation two years before with drainage of the gall-bladder. 
I asked Mr. Thompson to simply gather for me the patients who wer 


living five years or more after any operation for gastric or duodenal 
Ss a A ] ~ 


t 


and I have mentioned only one or two in which the operations were less than 
five years ago. I have not taken up the total number of operations in eacl 
group, because I wished to present the picture from cases living, irrespective 
of disease, operation or present result. With few exceptions the fact is 
brought out that if they live five years or more they are free from symptoms 

That Mr. Thompson could find but three cases of short loop posterior 
gastroenterostomies for gastric ulcer living five years or more after operation, 


simply shows that I rarely perform this operation for gastric ulcer, always 


trying resection if possible. But these three cases demonstrate that 
gastroenterostomy can be performed and the patient live seventeen years ot 
more, apparently relieved of their symptoms and not given any dis 

by their gastroenterostomy. nly the first case was a positive gastric ulcer 
the second may have been a duodenal ulcer. The picture in the third cas 


was confused by the previous operation. 


There is quite a large number of gastroenterostomies for inoperable cai 
cer that were temporarily relieved, irrespective of the type of the anastomosis, 


but none lived five years. 

Posterior gastroenterostomy for duodenal ulcer—The majority of surg 
eons choose this operation, and the results are uniformly good. Very few 
surgeons select a group for the Finney pyloroplasty. When I compare my 


own results I find that I have had the same satisfactory relief after bot 


the Finney pyloroplasty and the gastroenterostomy for duodenal ul: 
cept in cases unsuitable for the Finney operation, but with extensive adhesions 
and a posterior ulcer adherent to the pancreas. And as I have practiced 
resection largely in this type, the operative results for duodenal ulcer hav 
been uniformly good. I will briefly review these successes and failures her 


Pathol. No. 17044.—Short-loop posterior gastroenterostomy for duodenal ulcer 
1915. Relieved of symptoms and well in 1930, after a period of fifteen years. T! 
male, aged fifty, had had symptoms fifteen years. He was under continuous and efficient 
medical treatment by Doctor Mizell, of Atlanta, Ga., for three years. The mark: 


toms are periodic recurrent attacks of pain, indigestion relieved by induced vomiti 


lavage. Before seeing the pylorus I could feel that it was obstructed and could palpat 
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exposed the perforation, it would have been difficult to suture. For this reason \ ined 
to this area, and performed a posterior gastroenterostomy. 

On opening the stomach and jejunum I found bile and blood. After oper 
was no further bleeding. When the drains were removed there was no ey f 
perforation or abscess. 


Pathol. No. 20746.—This was the first woman among these five cases 


gastroenterostomy to be immediately and permanently relieved of definite duode: cer 
The patient was fifty-seven years of age, having had definite symptoms for fifteen 
years. The frequent vomiting suggested pyloric stenosis. She had lost one indred 
pounds of her two hundred forty pounds of weight. There had been no bleed The 
X-ray was typical of stenosis. At the operation, a film of scar tissue coy L the 
duodenum and pylorus, binding it down. There was also the same scar tissu ver 
the duodenum and the gall-bladder. The pyiorus was almost closed. It seemed tabli 
for a Finney pyloroplasty. Her physician, Doctor Wagaman, of Hagerstoy Md 
writes in 1930 that the patient is well. 

It is to be noted that in none of these five cases was the pathology suit 
able for a Finney pyloroplasty, nor did it seem justifiable to try r 101 

These results after posterior gastroenterostomy for gastric and 1odena 


ulcer should be borne in mind. There is no doubt that in every clinic amor 
operators who understand this operation immediate and permanent relief 
can be obtained if the cases are properly selected, and even when resectior 
does not seem feasible or proper at the first operation because of the added 
risk, posterior gastroenterostomy can be done first and the patient car tully 
watched. If not relieved, resection can be attempted later. 
Pathol. No. 23791.—Apparent failures after posterior gastroenterostom In tl 

instance the posterior gastroenterostomy performed in 1918 for chronic duodenal 
which there was a mass adherent to the pancreas, failed to completely relieve the 


Twelve years later, in 1930, the patient came under observation and claimed that he had 
never been relieved of his symptoms. We found that the anastomosis was practically 
closed and as there had been no active symptoms and no haemorrhage, only indefinite 
attacks of indigestion, and as the X-rays showed a patent pylorus, we simply detached 
the jejunum from the stomach, because it was of no value, and had a minute peptic ulcer 
at the side of the opening which would not admit the little finger. The adhesions noted 
at the first operation twelve years before seemed to be less. We could see the pylorus 
and duodenum. The pylorus was patent. I apparently overlooked at the seco pera 
tion the mass in the posterior wall of the middle third of the duodenum adherent to the 
pancreas. This operation was on November 22, 1929. I operated upon this patient a 
third time on April 10, 1930, about four months later, as the operation had not relieved 
him of his discomfort and because there had been bleeding to an extent demanding thre 
blood transfusions. The patient's condition was such that we selected a rapid anterior 
gastroenterostomy. This operation relieved the patient of his symptoms and the bleeding 
ceased, when suddenly on the fifth day he died with symptoms of embolism. An autopsy 


was not allowed. 


A few months before and a few weeks after observing this failure of a 
posterior gastroenterostomy, | had similar cases who were in good shape at 
the time of operation and in which I resected a small piece of the stomach, 
the pylorus, the duodenum with its ulcer and a piece of pancreas, and then 
anastomosed the duodenum to the stomach by the Billroth No. I method 


Both of these patients were relieved immediately and permanently by the 
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operation. One of them who had tuberculosis at the time of the operation 
died some months later of tubercular pneumonia, which seemed to be due 
to an attack of grippe rather than a post-operative sequence. The operation 
was performed under local anesthesia. There are other cases in this group 
which I will discuss in greater detail when I report Pathol. No. 23791. But 
this case stands out as a distinct failure of posterior gastroenterostomy to 
relieve a certain type of chronic indurated duodenal ulcer. Unfortunately 
this patient was of a peculiar mental disposition. None seemed to pay at 
tention to his complaints, and he did not come back to see me until he was 
desperatel) il] [ am chagrined that I did not recognize that the chronic 
ulcer was still present, because at the operation in November, 1929. th 


patient’s condition would have justified resection. 


Pathol. No. 13505 In this case it seemed to be the adhesions present before op 
tion that kept the patient uncomfortable The three operations for adhesions betwe« 
November, 1912, and April, 1915, gave only temporary relief. The adhesions originally 
were apparently the result of a healed duodenal ulcer. In 1915, posterior gastroenteros 
tomy was performed as a last resort. In 1923, the patient reported “no better” after a 
continuous observation of nine years However, in 1930, seven years later he 
reports well 

I find notes on about Ix cases in which the operation consisted Oo! separati n 
adhesions around the gall-bladder and in which we could find no indication for removal 


or drainage of the gall-bladder, posterior gastroenterostomy ot Finney pyloroplasty 


Pathol. No. 13505 represents the single failure among this group. Pre- and post 


I 


operative adhesions explain, in a certain number of cases, uncomfortable symptoms with 
and without obstruction which may follow any laparotomy It is not a large group, but 
it is a very difficult one to handle. Time is an important element in recovery, and unless 


there are symptoms of obstruction or unless there is a definite hernia, they are better 
left alone. 

Pathol. No. 25554.—Here is an example of a faulty gastroenterostomy performed 
under the diagnosis of chronic duodenal ulcer. This patient was relieved of her symp 


toms, of intermittent attacks of vomiting and continuous abdominal distress and ill-health 


which had been present fifteen years, by a duodeno-jejunostomy and resection of the right 
colon. It is now ten years since that operation. In the history, difficult to obtain, one 
gets the impression that this patient, when she was operated upon in 1905, had ptosis 


of the stomach and color [he operation was performed by a surgeon of practically 
experience in gastroenterostomy. She claims that there were three operations within a 
short period of time, and she was gradually getting worse in the fifteen-year interval 
After a thorough study in 1920, with Doctor Freeman, we decided that her chief trouble 
was a faulty gastroenterostom) he most marked feature was intense attacks of pain 
and vomiting 

When we opened the abdomen in 1920, we had to remove the adherent omentum 
before we could expose the region of the gastroenterostomy. In spite of the adhesions of 
the upper portion of the jejunum, we could make out that the posterior gastroenterostomy 
had been performed with a long loop, and there had been at least one entero-anastomosis 
In spite of pre-operative preparation and starvation, some of these loops were still dilated. 
There had also been a suspension of the uterus which was not disturbed. The right colon 
was so bound down by adhesions that I felt that this right colon should be resected first 
Then we brought to view the huge dilatation of the duodenum. A loop of jejunum, free 
from adhesions below the faulty gastroenterostomy and adherent loops, was anastomosed 
to the duodenum, later method. There was no difficulty whatever. We divided the 
peritoneum over the duodenum, made the anastomosis and then sutured the edge of the 
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peritoneum to the duodenum. Now the ileum was sutured to the transvers« 

lateral method. The patient, today, ten years later, is not a perfectly healt well 
woman. She still has her intermittent headaches and nervousness, but | g 
attacks have been relieved, and she has much less indigestion. In this instan refor 


1 


there was not only a faulty gastroenterostomy, but there was no evidence that 


been any indication for this operation 


Finney pyloroplasty—My association with Dr. John M. T. Finney, both 
at Johns Hopkins and the Union Memorial Hospital, brought me in clos¢ 
touch with his new method of pvioroplasty. I could not find a single casi 
in which the operation failed to relieve the patient. There have been no 
examples of re-operation or recurrence of symptoms. In 1926, I selected 
for the first case one in which heretofore | should have performed posteri 
gastroenterostomy. he ulcer was distinctly palpable, but the pylorus and 
stomach were so movable that there was no more difficulty in « 1 
forming the posterior line of sutures than opening the pylorus, stomach and 
duodenum and demonstrating by finger and eye an ulcer about one cent 
metre in diameter. It was on the posterior wal! of the first portion th 
duodenum. It was excised with an endothermy needle down to th 
the peritoneal side and then closed with interrupted silk in the mucous met 


brane and mucosa Such ligatures different from the continuous 
not buried are discharged spontaneously after ten to twelve d his 


patient has remained well (1930) four years since the operatior 


In 1Q2Q, | performed a second operation of this type which 


been successful. 


My first Finney pyloroplasty was in 1g02. At that time thet 


theoretical discussion about gastroenterostomy as a drainage opet 


that it should be performed at a point in the stomach where drainage would 
be best. This patient had a huge dilated stomach because of a ring contra 
tion or hemosis, at the pylorus. He had been using a stomach tube for mor 
than ten years, and had been a patient on the medical service of Johns 
Hopkins for more than four years. Doctor Corss, of Newport News, Va 
asked me to come there to operate as the patient was starving to death ar 
had reached ninety pounds. At the operation there were no adhesio 
signs of ulcer of stomach or duodenum. The Finney pyloroplasty 
answer the requirements for drainage at the most dependent part, but 
seemed the simplest, quickest thing to do. The man was immediately r 
lieved and has remained so ever since. He has gained in weight. 

Doctor Finney, who has had a very much larger experience during thes 
twenty-eight years, has made a full report which will appear in the Transa 
tions. 


Among the cases operated on by Finney, I know of only two unfavorable 


results—in one the operation was performed for chronic duodenal dilatation, 


1 


and the patient died within five days of acute dilatation of the duodenun 


ANNALS OF SuRGERY, (vol. xlvi, p. 736, 1907), reported again the Journal 


of the American Medical Ass. (vol. lix, p. 117, July 30, 1912). In the other 
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producing an hour-glass contraction between the mid and cardiac third of 
the stomach was divided, and the patient is apparently well today, ten years 
later. Here there was a distinct history of ulcer of the stomach. Apparently, 
the ulcer was at the lesser curvature, and during the acute stage the ad- 


hesions had formed. ; 
CONCLUSIONS 


I urge the more frequent choice of the Billroth No. I anastomo after 


resection of the stomach, pylorus or duodenum. In resection for cai 


ill- 


I 
is unnecessary to give the wide margin of an uninvolved wall. When B 
roth No. II must be performed, | would urge a long-loop gastroenterostomy 
and would recommend Balfour’s modification of Polya’s operation. In 
duodenal ulcer the Finney pyloroplasty is the operation of choice, if local 
conditions allow it, with and without the local excision of the ulcer. When 
Finney pyloroplasty is contraindicated, there must be a choice between short- 
loop posterior gastroenterostomy and resection. 

In large chronic ulcers of the duodenum, especially those adherent to the 
pancreas, I advise resection rather than posterior gastroenterostomy. | inney’s 
pyloroplasty or any type of gastro-duodenostomy with local resection of the 
ulcer may be carried too far. In such cases either a posterior gastroenteros- 
tomy, resection and Billroth No. I should be the operation of choicé It is 
rarely necessary when operating for a perforated duodenal ulcer to do more 
than to close the perforation and drain. Do not diagnose inoperable car- 
cinoma from palpation and X-ray alone. Give the patient the benefit of 
exploration, unless there are skin metastases or fluid in the peritoneal cavity 
And even then, if there is obstruction, operation is indicated. 

Postscript.—I wish to call attention to the importance of making X-ray 
pictures after all gastric operations so that we may learn the varying normal 
as shown in Figs. 4, 8, 9 and 10. Five years ago a patient of mine, upon 
whom ten years previously I had resected the stomach and performed a 
Kocher anastomosis and with this resected the right colon for ptosis, had 
symptoms of indigestion, and, as I was in Europe, went to one of our best 
gastro-intestinal clinics and was diagnosed cancer from the X-ray picture 
His X-ray picture, as I recollect it, resembled that shown in Fig. 10. But 
so far we have been unable to find the X-ray taken at either clinic. The 
patient lived four years and died of flu-pneumonia. The resection of the 
stomach was performed because of stenosis from a kink and a huge dilated 
stomach. It relieved the symptoms. The indigestion which caused the X-ray 
was a temporary affair and had relieved itself before I saw the patient. | 
have reported this case on two occasions when we have discussed the treat- 
ment of ptosis of the stomach and colon. The patient represented the best 
result I have ever obtained in the operative relief of ptosis of the colon and 
stomach. Some operation was imperative on the stomach, because of pyloric 
stenosis. I chose resection rather than Finney’s pyloroplasty simply to get 
rid of the huge dilated stomach which was in the way, and made resection 
of the right colon more difficult. 
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A FOLLOW-UP STUDY OF THE RESULTS IN SURGICAL THERAPY 


FOR GASTRIC AND DUODENAL ULCER 


By Forpyce B. Sr. Jonun, M.D. 
Oo} NEw YOrK, N y 


FROM THE SURGICA /EPARTMENT OF COLUMBIA UNIVERSITY AND THI PRESBYTERIAN HOSPITAI 


IN THE study of a disease in which the etiology is not known, and there 


fore in which the consideration of the best of many forms of therapy is in 
a state of controversy one premise stands out clearly, viz., that effort should 
be concentrated on investigation of cause. But until such time as the cause 
is known and the resultant treatment established, the soundest method of 


approach in actual therapy must be based on honest evaluation of results 


obtained by present methods. This is only possible by follow up study 

When one attempts a review of the mass of European literature on 
impressed by the freque ney of the expression of the opposite viewpoint 
emphasis on technical procedure and paucity of evidence of detail study of 
interval and late results. For example, recently there have appeared rep 
from two of the best-known Kuropean clinics as follows: The first. a report 
of over one hundred radical resections for ulcer with the note that “ninety 
eight per cent. were entirely cured after three to fifteen years,” but with no 
mention of the percentage of cases followed for three years, fifteen years oO! 
the twelve intervening years respectively; the second report presents over 
sixteen hundred radical resections with no follow up results, but with the 
conclusion that it is the operation of choice 

To the surgical clinics of this country we are indebted for many valuabl 
and carefully prepared reports on this phase of the problem, and thus it 
seems especially fitting that this association should have chosen for part of 
its consideration this year a discussion limited to follow up facts 


The role which the writer will play in this discussion will be an humbk 


one as the number of cases presented in this paper is not large, but the fact 
that the study is based upon his review of each follow up visit, and that the 
results presented have been evaluated after careful observation based upon 
personal interviews with the patients and actual examinations in the follow-u 
clinic in 95 per cent. of the observations recorded. may justify its presentation 

Because of limited time, the results in but two types of surgical therapy 
will be presented here, viz.. gastroenterostomy and partial gastrectomy for 
ulcer of the duodenum and stomach. These operations were performed by 
the members of the surgical staff of the Presbyterian Hospital in New York 
between the years 1916 and 1929, hence not the statistics of any one operator 

The cases presented include all of those in which the surgeon elected one 
of the two operations mentioned, regardless of the condition of the patient, 
operative risk or complications such as previous or active hemorrhage, com 
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plete pyloric obstruction, etc.. but do not include the cases 
perforation. 

The operative mortality includes every case which died either 
or indirect result of operation and is extremely high, and this 
result of operations performed by the younger and less experience 
it goes without saying that it is the spirit of the clinic that the « 
assume the responsibility in the gravest risks. Pulmonary com) 
have formed a distressing percentage in operative mortality, esp 
simple gastroenterostomy in this series. 

To any student of the ulcer problem it becomes increasingly 
that in reviewing the results in any form of treatment whatsoev 
ultra-conservative, such as medical, or any type of surgical procedut 
outstanding feature constantly presents itself in as yet intangible fort 
the subtle effects of the constitution and temperament of the indivi 
his reaction to the stress and strain of his environment. This with 
recognized tendency to recurrence either of symptoms or the diss 
has demanded the form of study here presented, viz., statistical 
results shown in their continuity. 

Fortunately with the great majority of the patients concentrat 
the small radius of a large community it has been possible to carr 
observations on individuals at six-month intervals and thus mort 
observe the fluctuations in the follow-up curve. 


In addition, some five years ago the writer began a study of 


ulcer treated medically on his surgical service by his associates and 
This was done for our own education and that of our surgical stafi 
first-hand information could be obtained in the observation of th 
under our own conservative management and secondly, so that 
ground of the behavior of the disease and its response to treatment 
be broadened. Admitting these cases to a surgical service for cor 
treatment places them directly under our control, and they ther 
subjected to the same rigid analysis as to interval results as are t! 
treated surgically; and furthermore, when indication for surgery 
this group, we have a more comprehensive knowledge of the indivi 
his form of medical treatment. The number of these cases must, 
be limited at any one time on a surgical service 

Four hundred and thirty-five cases of ulcer, treated on th 
service, have been reviewed, and of these, gastroenterostomy was peri 


in I1g cases and partial gastrectomy in seventy-six cases. We ha 


tomies and in 3.6 per cent. of the resections performed in our ow1 


Chart No. I presents the death analysis. 

Chart No. 2 presents the results in gastroenterostomy. 

Chart No. 3 presents the results in partial gastrectomy. 

Chart No. 4 presents the results in cases treated conservativel 
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lished the presence of marginal ulcer in 6.9 per cent. of the gastroent 
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SURGICAL THERAPY FOR GASTRIC AND DUODENAL ULCER 


Chart No. 5 presents the method of comparison of the various forms 


of treatment shown in continuity 


FOLLOW Pp RESULTS IN GASTRIC AND DUODENAL ULCER 
NITH VARIOUS TYPES OF THE RAPY 








M S 6 7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60 
L GASTRO - N fF CASES 94 90 83 78 69 5 59 57 a9 42 
ENTCROSTOMY % SYMPTOM - FREE 23 766 747 69.2 12.4 70.7 83.0 85.9 899 83.3 
IMPROVE 293 109 18.0 205 17.3 els 57 8.7 8.5 95 

926 866 927 897 89.7 922 6887 946 98.4 92.8 

2 PARTIAL NO OF CASES $7 53 50 48 a7 45 42 32 3 24 
GAS TREC TOMY ‘* SYMPTOM-FREE 737 Bi! 72.0 791 82.9 844 785 ) 875 86.6 
% IMPROVED 2.5 5.0 18.9 143 10.5 Lit 18.8 Lt 33 19.9 

952 61 90.0 93.4 93.4 95.5 973 88.0 986 96.6 

3. CONSERVATIVE NO.OF CASES 8! 71 $7 46 3! 2! 17 2 3 
TREATMENT % SYMPTOM-FREE 567 563 56 58.7 61.2 520 47.8 47.0 76.9 444 

% IMPROVEC 27! 319 368 282 354 440 428 - 23 44 4 

638 #662 929 869 366 960 906 88 00.0 868 

( k \ 
CONCLUSIONS 
TI “he or} rtolit ino troenter thi ‘rie ] large 
e ?@ Men mortaity in gastroenterostomy in this series 1s large ( 


to pulmonary complications. General anesthesia has been used as a rul 


Undoubtedly local or spinal anesthesia would have lowered the incidence 
of pneumonia 
2. The high mortality in partial gastrectomy 1s probably due primaril 


to the fact that it has not been performed in simple duodenal or pylori: 


ulcer, but rather in the advanced, penetrating lesions of the pylorus 
lesser curvature 

3. Medical treatment by the surgeon has been of educational value 
4. A follow-up study in continuity presents illuminating facts, the m 
important of which is the evidence of fluctuation of result due to intangibl 
factors. These require further investigation 

5. Observations of the result of treatment should not be discontinued 
at any definite period following operation 

6. It must be borne in mind in comparing surgical and medical results 


that surgery in most clinics to-day in simple ulcer is only instituted at the 


point where medicine has failed. 


The author wishes to acknowledge the assistance 
of Mr. E. Caughlin of the third year class of 


Columbia University Medical School 
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PEPTIC ULCER SURGICAL ASPECTS INCLUDING END-RESULTS 
By Joun A. Hartweti, M.D., ann Roperr K. Fev_rer, M.D 
oF New York, N. Y. 


THIS WORK WAS AIDED BY A GIFT OF MRS. JOHN L. GIVEN IN SUPPORT OF SURGICAL RESEAI 
THIS report represents a personal study of a group of 152 surgically 
treated peptic ulcers from the Department of Gastroenterology of the Corne 


} 


Clinic. The writers believe that this group is unique in that the « wert 


operated on in many different hospitals (twenty-six) by many d ffer: 
geons (forty-six). Many of the cases, after having been adv-se 

surgery performed, have gone to the referring phys:cians or to othe1 
Therefore this series seems to offer a very fair cross-section of r 

tained from surgery performed in this condition around New Yor 

In pursuing this work the first step was to study in some det 

the case records on file at the clinic, checking the pre and post 
diagnoses, the type of operation performed, and listing the cases 

for follow-up. It has been possible to personally examine eighty I iSes 
of operated peptic ulcer. Each case was examined and closely qu 
concerning the result, and in all cases the patients were given an X-1 ey 
amination by the writer in the Clinic Department of Rontgenol: 

felt therefore that since the group was examined by one who had 


1 
| 
Piel 


to do with the surgery performed conclusions can be taken as un 
Diagnosis —The diagnosis of duodenal uleer was made in 
cases and the ulcer was found in the position indicated by X-ray 
two, or 89 per cent., of the patients. In only four, or 4.3 per cent 
lesion found and in the remaining cases a gastric ulcer was found re 
a pyloric ulcer was found in three, and a carcinoma of the pylorus 
With respect to those cases in which no lesion was found it must b 
mind that this does not entirely rule out ulcer, for there is one « 
follow-up series in which no ulcer was found at the first opera ior 
have it demonstrated at the second exploration. 
The diagnosis of “ulcer or carcinoma” (lesion near the pylorus ) 
in sixteen cases and all of these showed a lesion, three being duodenal ulcer 
six cancer of the stomach, four gastric ulcer, one showed a cancer d 
veloping in a gastric ulcer, and the other two were extragastric lesions, 
chronic pancreatitis and a chronic gall-bladder with peri-duodenal adhesions 
Twenty-nine cases were diagnosed as gastric ulcer and this type of lesiot 
was found in seventeen, or 62 per cent., four proved to be carcinon 
showed both gastric and duodenal ulceratien, one was lymphosarcoma, on¢ 
was a Harris’ band, and one was a duodenal ulcer with pre-pyloric adhesions 
One was duodenal adhesions and one was a gastric ulcer with a chroni 
diseased gall-bladder. Thus in this twenty-nine cases only two, or 6.9 per 
cent., failed to show either ulceration or neoplasm. 
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in 167 cases, or 95.9 per cent. This demonstrates very forcibly the efficiency 
of modern X-ray diagnosis in competent hands. 

The group of 152 peptic ulcers is composed of 117 duodenal ulcers (in- 
cluding pyloric and post-pyloric), three double lesions (gastr:c and duodenal), 
and thirty-two gastric ulcers. 

Treatment.—The patients treated at the Cornell Clinic come from the 
middle classes and are of moderate means. Therefore, the time element in 
treatment is a very important economic factor due to the fact that it is es 
sential that they be put in condition to earn their living at the earliest possible 
moment. They are not able to afford experimentation in treatment nor 
are they in most cases able to pamper their digestive tracts. In fact, many 
of them have great difficulty in using an ambulatory ulcer diet both for 
financial reasons and because of racial habits of eating. 

Unless there is indication for immediate operation, such as obstruction, 
bleeding, perforation, or penetration, the patients are routinely put on a stand- 
ard ulcer diet of high-calory bland type with three moderate-size and thre 
small meals daily. In addition, they are given a teaspoonful of a neutraliz 
ing powder f¢.1.d. The average case shows an immediate although sometimes 
temporary response to this treatment. Some of the cases, of course, do 
not respond at all and are advised to have surgical intervention after what 
seems to be a fair trial. Many of them are carried along with good relief 
for many months, or even years, but as is the case with all such groups they 
have a tendency to drift away into other hands after a few months and 
is difficult to gauge results accurately. Those who do not respond are sub- 
mitted to operation. 

In the 117 operated cases of duodenal ulcer the average age at entering 
the Clinic was 37.8 years the youngest being seventeen and the oldest sixty- 
two. The average duration of pre-operative medical treatment in this group 
was 5.1 months. However, because of above-mentioned indications, thirty- 
nine of the 117 cases were operated upon immediately, making the average 
duration of treatment of the remaining seventy-five cases 7.8 months. 

Of the thirty-five cases of operated gastric ulcer twenty-six were operated 
upon immediately, thus showing the influence of the fear of malignancy 
The remaining nine cases received an average of 8.1 months of observation 
at the clinic and the average age of all the operated gastric ulcers on entering 
the clinic was forty-four years. 

The average case of gastric ulcer in this series has had symptoms for 
5-9 years pre-operative and the duodenal ulcers have had symptoms for an 
average for the entire group of 6.9 years between the onset of symptoms and 
the operation. The longest period between onset of symptoms and opera- 
tion in the duodenal group was twenty-eight years and in the gastric grouj 
thirty-four years; and the shortest period in each group was respectively 
three months and two months. Twelve cases of the entire group had symp- 
toms for over twenty years and thirty-two of them suffered for over ten 


years without relief. 
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SURGERY OF PEPTIC ULCER 


It is interesting to note that in this series of 152 cases, twenty-four, o1 
15.8 per cent., had had previous operations for digestive symptoms. Thes¢ 
include two cases of cholecystectomy for the same symptoms, one of which 
had a subsequent negative exploration and one case which had a cholecys 
tectomy and exploratory gastrotomy without relief. There were, in additio1 
three cases which had single acute perforations, two cases which had had 
previous gastroenterostomies and one case in which the ulcer of the stomac! 
had been excised, the case several years later requiring a gastroenterostom) 
for relief of stenosis. All of these were apparently carefully explored and 
given the indicated treatment according to the evident pathology but th 
same cannot be said for those cases which previously had appendectomy 
for the same digestive disturbances. This group comprises fourteen and 
cludes only chronic cases and only those cases whose ulcer symptoms started 


before the onset of the so-called appendix symptoms. ‘These fourteet 

all duodenal ulcers. It is interesting that none of the gastric ulcers had beei 
previously operated on tor chronic appendicitis. Thus 11.9 per cent. of tl 
operated duodenal ulcers had had previous laparotomies for chronic appet 
dicitis and many of them showed McBurney scars. 


INDICATIONS FOR OPERATION: I. Persistent or recurrent pain has been 
the indication for operation in fifty-two duodenal ulcers and three gastri 
ulcers and, in addition, in one double lesion. The pain was unrelieved by 
medical treatment or recurred in severe form after the usual ambulatory 
treatment. The test of medical treatment is indeed severe, for the patients 
are forced to earn their own living and many choose the operation or art 
offered operation when medical treatment has failed. Success of any form 
of treatment in this type of patient usually means the ability to put in from 
eight to twelve hours at hard work. 

2. Pyloric obstruction—This is, of course, a prime indication for surgery 
and no hesitation is felt in advising an operation when the patient shows 
twenty-four-hour retention of part of the opaque meal after this finding is 
confirmed by a second examination. Thirty-two cases of duodenal ulcer and 
ten cases of gastric ulcer were operated on because of this indication. 

3. Penetration—A deeply penetrating lesion of the lesser curvature is 
considered an indication for surgery if it does not improve in two weeks 
clinically and by X-ray. The same advice is given to a patient whose pain 
suddenly changes in character and severity and which is not relieved by 
alkalis or food. These cases are considered candidates for acute perforation 
and are usually advised to undergo operation unless they can be kept under 
very close supervision. Ten gastric and three duodenal ulcers have been 
operated on for this indication. One double lesion also was operated on for 
this indication. 

4. Acute pe rforation Five duodenal ulcers have been operated for this 
reason and likewise two on the gastric side. In addition, one double lesion 
has been operated on for this reason. Several more of each group have per 
forated after having been sent to the surgical wards and while awaiting opera 
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tion for other indications lew acute perforations are seen at tl 
because most of them are taken to the hospitals by the ambulances 
street or from work. 

5. Hemorrhage.—Only three cases, all duodenal, have been 
because of hemorrhage and, in fact, only seventeen patients in 
ulcer series gave a history of tarry stools. One case with a double | 
operated on because of both bleeding and perforation. 

6. Question of malignancy.—At this clinic every effort 1s, 
made to decide whether or not a lesion is malignant and when the 
between ulcer and cancer is doubtful operation is always advised part 
in patients over forty. Seven parapyloric lesions in which cancet 
pected have been operated on and found to be duodenal ulcers a1 
gastric ulcers have been found in the same type of parapyloric lesio 

7. Marginal ulceration.—This was diagnosed in two cases and is 
ered a real indication because of the severe symptoms and the d 
complications, such as perforation and fistula formation. 


8. Unknown indications. \t other clinics operations were 


left the clinic for treatment elsewhere. 

TYPE OF OPERATION. 1. Gastroenterostomy (posterior) was em] 
over half the cases, being used in eighty-three duodenal ulcers 
gastric ulcers. Additional cases have been subjected to this operatio1 
bination with other procedures. One chronic and one pertorated 
ulcer had a suture of the ulcer combined with gastroenterostomy. | 
tion of the ulcer and gastroenterostomy were combined in_ thre 
duodenal ulcers and two gastric ulcers. One duodenal ulcer had 


ligation combined with gastroenterostomy and one gastric case wit! 


cases had gastroenterostomies, either simple or combined wit! 


procedures. 


was done in eleven duodenal ulcers and twelve gastr.c ulcers and als 
double lesion. 

3. Billroth IIT resection with posterior gastroenterostomy was don 
chronic duodenal ulcers and nine chronic gastric ulcers and in one ¢ 
perforated gastric and double lesion. 

4. Pyloroplasty (alone) was performed in only two cases, both b 
course, duodenal ulcers. 

5. Billroth I, sleeve resection and cautery excision combined with 
duodenostomy were each used once in gastric ulcer. 

6. Cautery excision (alone), freeing of adhesions and unhooking 
troenterostomy were each done once in duodenal ulcer. 

7. 


8. Simple suture of acute perforation was used in one case of 


Pyloroplasty plus wedge resection was used once in a double les 


ulcer and three cases of duodenal ulcer. 
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for reasons unknown to us in thirteen duodenal ulcers after the patients 


glass contraction was given a double gastroenterostomy. Thus ninet) 


2. Polya resection with end to side anastomosis of stomach to je} 
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TABLE II 


CAUSES OF DEATH 


Duodenal Gastric Double Lesion Secondary Operation 
Evisceration . . . 3 ' 
Evisceration and hemorrhage I 
Pulmonary cedema. . I 
Pneumonia...... I 4 
Peritonitis and pneumonia I 
Lung abscess. .... I 
Psychosis I 
Post-operative vomiting . I 
Shock. ... I 
Septiczemia . . I 


Intestinal obstruction 


the others being merely sutured. The serious nature of the cases is shown by 
the following example: 
Charles B., aged forty-two, was admitted to the clinic complaining of typical ulcer 


pain and extreme loss of weight over a period of ten years. Fluoroscopy showed an 
extensive duodenal lesion and on medical treatment he did well for two years when 
he suddenly gave evidence of perforation and serious bleeding. He was advised t 
enter the hospital immediately but did not do so for four days. At operation there wer: 
found two perforated duodenal ulcers. The perforations were closed and gastr 
enterostomy was done. Several days later the wound broke open and secondary sutur 
was performed but the patient died on the thirteenth post-operative day. Autopsy showed 
in addition to the other lesions a large gastric ulcer. The cause of death was given as 
acute dilatation of the stomach, hemorrhage and evisceration. 

Disregarding the acute perforations, of which only eight were seen at 
the clinic, the duodenal mortality becomes 4.4 per cent. and the gastric be- 
comes 20 per cent. 

Three cases of duodenal ulcer are known to have died from one to four 
years after operation from causes not related to their ulcers. In addition, 
one duodenal ulcer died from intestinal obstruction eleven months after the 
first operation : 

Charles K., aged forty-eight, was admitted to the clinic in 1922 complaining of ulcer 
pain, fluoroscopy showing an extensive post-pyloric ulcer with retention. Surgery was 
advised immediately but gastroenterostomy was not done until two months after admis 
sion. Ten months later the patient returned complaining of moderate recurrence of 
pain and X-ray showed a hyperactive stomach with the meal emptying through both th 
cap and stoma. One month after this word came that he had developed intestinal 
obstruction, had been operated on without cause for the obstruction being found and 
had died sixteen days post-operative. 

A total of twenty-two cases of the group (152) are dead, or 14.2 per cent 

Secondary operations.—Two gastric ulcers had secondary operations, both 
with fatal issue: one for persistent vomiting unrelieved by a jejunostomy, 
and a second (perforated) for evacuation of a subdiaphragmatic abscess 
Four duodenal ulcers had secondary suture of the wound for evisceration as 
did one double lesion and one gastric ulcer. One duodenal ulcer developed a 
gastrocolic fistula three years after gastroenterostomy. 
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formed beside freeing adhesions and repair of a ventral hernia resulting the 
first operation. 

In spite of this formidable procedure his pain recurred and at the clinic fl 
showed a duodenal ulcer with adhesion, operation being advised 

At operation there was found a third perforation extending this time into t liver 
The ulcer and gastric antrum were removed and posterior gastroenterostom) 


(Billroth II). 


At the present time, four and one-half years after the last operation, th 


working twelve hours a day and complains of only slight nausea in the morni He 
eats anything but pork, and fluoroscopy shows two-thirds of the stomach remair T 
a finely functioning stoma The patient is satisfied, and should be, after sury y all 


these troubles. 


At the present time many surgeons do not believe in performing gas 
troenterostomy in perforated ulcers, particularly if the perforation is of mor 
than a few hours’ duration, but it seems clear that this case should hav 
had one at the second operation instead of some of the other less i: ited 


manipulations. 
END-RESULTS 


Eighty-five post-operative cases of peptic ulcer have been perso 


vestigated in this study. All of these have been completely examined at the 
clinic. Their present condition has been directly compared with their status 
before operation. The average time of follow-up has been 3.2 years. Thi 


time of follow-up may be summarized as follows: 


No. of Cases Time Fo 
15 I eal ) 
16 I 2? a 
6 2 3 eal 
Is 3 4 \ i 
7 if 5 year 
I5 ~ 6 vea 
: ow Teer e ee 6 7 yeat 
An outstanding feature of the eighty-five operative cases has been the 
failure of the hospitals to follow their cases for more than a few months, 
and, in many cases, the follow-up, when attempted, has been very sketchy 


In most instances it has not included an X-ray examination and many hav 


been followed, if at all, only by letter. To our minds this is not sufficient 
Some of these patients who are in good condition from a clinical standpoint 
show at X-ray examination serious difficulty which affects the prognosis and 


immediate course of action. Sometimes there seems to be little direct rela- 
tion between the clinical findings and the functioning of the stomach under 
the fluoroscope. 

Further, the vague character of the post-operative instructions as to 
treatment given many of them during even the first six months of their 
convalescence has been very noticeable. Some have been told they cat 
eat anything ; some have been given diet slips with careful instructions. Too 
many have been let go without being properly impressed as to the importance 
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time of operation and was well satisfied with the results. X-ray showed a1 ractive 
stomach with deep peristaltic waves, the stoma emptying very slowly and t vlorus 
being only slightly patent. The stoma was placed higher posteriorly than usually and 


well up on the greater curvature of the stomach. 


This case illustrates several points of interest. In the first place this 
patient was well for five and one-half years before he had a recurrence of 
symptoms, showing how difficult it is to reach any final decision with regard 
to any particular case at any particular time. Secondly, it illustrates the im 


portance of checking these cases by X-ray for the placing of the stoma ar 
the overactivity of the stomach could only be determined in that way 
Thirdly, it shows one error, according to common usage, in placing the stoma 


The following illustrates a “fair” result: 


Hubert M. was admitted to the clinic in 1927. The diagnosis of duodenal ulcer 
was made and three months’ medical treatment failed to relieve him. Oper 
finally advised, mainly for a suspected subacute appendix. Since operation (gastroenter 
ostomy and appendectomy) he has had burning pain in the ep gastrium relieved by sod; 
He has vomited and belches a great deal and is sick enough at times to quit w 
X-ray shows the meal to ke emptying through both the cap and the pylorus The 
stomach was hyperactive. 

In spite of ail these symptoms the patient declared himself to be somewhat improved 

There were two completely unsatisfactory cases in this group of gas 
troenterostomies. ‘The first developed a gastrocolic fistula, probably on the 
basis of a marginal ulcer and has been quoted above. The second casi 


follows: 


Ruth S., aged twenty-five, was admitted to the clinic in October, 1925 


of ulcer pain. Fluoroscopy showed a very defective duodenal cap but 


She was very obese because of a bilateral salpingo-oophorectom) After ei 

without permanent relief, operation was advised and gastroenterostomy was performe 
She was well for two and one-half years but then began to have pain. | 

showed a huge ventral hernia and a markedly contracted stoma which was show: 

on the plates. Operation (diagnosis marginal ulcer) was advised but refused here 
was a very small stoma with evidence of many adhesions in the same region on tl 


greater curvature of the stomach. 


The placing of the stoma as shown by the post-operative X-ray has beet 
usually in the dependent portion of the stomach. Many, however, have bee 
placed near the pylorus and in a few of this type the emptying of the stomacl 
through the stoma has so nearly simulated the action of the normal pylorus 
that it was hard to distinguish between the two. The actual location of th 
stoma, within reasonable limits, seems to have little effect on the clinical 
result and even on the emptying as determined by the opaque meal. The fol- 
lowing case is an extreme example of the fact: 





Michael K., aged thirty-one, was admitted to the clinic in 1924 and the diagnosis 
of parapyloric ulcer was made. He has lost twenty pounds and showed twenty-four hour 
retention, gastroenterostomy being performed. Examination five years after operatiot 
proved that he had gained fifteen pounds, was doing heavy work as a car] 
was having only a mild attack of pain each summer. He was eating everythit X-1 
examination showed the most extreme example of poor placing of the stoma. It was 
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One penetrating duodenal ulcer had the ulcer infolded and gastroen 
terostomy performed. ‘The treatment was probably satisfactory but the re- 
sult was obscured by a psychosis, one of the few encountered in thi 
which was remarkably free from such types of patients. 

Another case had cauterization of the ulcer with gastroenterostomy an 
had no trouble 6.5 years after operation. 

The two perforated duodenal ulcers were each examined 3.5 years after 
operation. Each had had simple suture and X-ray of one showed a normal 
duodenum and stomach while the other showed a persistent defect. Eacl 
was having an occasional mild attack of pain but no obstruction had develope 
as is so often to be expected in these cases of suture following pertoratior 
They are classed as “satisfactory.” 

Two duodenal ulcers, already cited, had Billroth Il resections, ne 
the second operation for bleeding and the second as the third operation 
The latter is classed as excellent and the first as “satisfactory” becaus 
mild symptoms. 


From these cases it seems possible to draw the not very novel conclusio1 


1 


that posterior gastrojejunostomy is the operation of choice in the hands of 
the average surgeon in duodenal ulcer provided the indications ar: 

It will cover the whole field except perforation, even including bleedi: 
The mortality is low and we have shown the results to be as satisfactory as 


the results of almost any type of therapeutic procedure. 


Seventeen gastric ulcers have been examined. Of the various operations 
performed on these cases the Polya or its variations have been done most 
frequently (12 times). The remarkable features of the eight cases (of 
Polya resection) examined is that they were uniformly excellent results 
provided the patients recovered from the operative procedure. Only tw 
died, one of tuberculous peritonitis and the other of pneumonia. ‘The cases 


were followed an average of 2.8 years post-operative. 

One case of wedge resection for ulcer of the lesser curvature | beet 
examined. Eighteen months after operation the patient was symptom-free 
and X-ray showed no defect and no interference with peristalsis. Disr 
ing a huge incisional hernia the result would be “excellent.” 

Suture of a perforated gastric ulcer near the pylorus with gastroen 
terostomy was done once and this case must be classed “unsatisfactory” be 
cause of the probable development of a marginal ulcer. This was unproved 
because of refusal of the patient to submit to a second operation, althoug! 
he was very miserable. 

Only one case with a gastric ulcer high on the lesser curvature whi 
had a gastroenterostomy alone returned for examination. In this case the 
placing of the gastroenterostomy below the site of the ulcer high on th 
lesser curvature was futile and may also illustrate the possibility of malignant 
degeneration of a gastric ulcer although time alone can settle the latter point 

Edward C., aged forty, was admitted to the clinic in 1927, complaining of indiges 
tion which he had had for nine years. X-ray showed a penetrating lesion of the lesser 
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THE IMMEDIATE MORTALITY IN OPERATIONS FOR GASTRI 
AND DUODENAL ULCER AND ITS CAUSES 


By Joun H. Grespon, M.D. 


or Purtape venta, Pa 


A. STATISTICAL paper is of little interest but. if honest, ot goreat value 
The more it deals with failures the greater its value. 

From January I, 1920, to January I, 1930, in my services at_ the 
Pennsylvania and Jefferson Hospitals, there have been operated upon 313 
cases of duodenal and gastric ulcer. To this number are added twenty-one 


cases operated upon at the Bryn Mawr Hospital by three of the same group, 


making a total of 334. These operations do not represent all those done i 
these institutions, but only those in our own service. ‘They have all bee 


done by six men, Doctors Despard (deceased), Billings, Klopp, Flick, \Valk 
ling and myself. 


In this series of 334 cases, sixty-seven were cases of acute perforation 
which will be considered apart from the other larger group. There wer 
eighteen deaths in these sixty-seven cases, a mortality of 20.8 per cent 
Peritonitis was the cause of death in nine cases, cuest pathology” in four 
cases, hemorrhage in one, embolism in one, empyema in one, local peritonitis 
and acute degeneration of liver in one and the cause of death is not noted 
in one case. Ten of these patients were operated on within eighteen hours oi 
the perforation, which is much too high a mortality following operation done 
within this period. In one of the fatal cases seventy-two hours had elapsed 


before operation, and in another forty-eight hours. our deaths occurrs 
patients operated upon between eighteen and twenty-four hours after pet 
foration. In two cases the duration was not noted. Among the cases whicl 
recovered, the interval between perforation and operation was “over 

four hours” in one, between nineteen and twenty-four hours in one, betweet 


thirteen and eighteen hours in five. 


Some years ago Francis T. Stewart and I reported a series of cases 
which every patient operated upon within eighteen hours of the perforatior 
recovered, and all operated on, with one exception, after that time died. We 
are convinced that every hour that passes after the fifth or sixth without 
operation adds to the mortality. Time is a far more important element in 
these cases than the type of operation of the character of the after treatment 
In these sixty-seven cases simple closure was done in forty-three and closure 
with gastrojejunostomy in twenty-four. The question of gastrojejunostomy 


is decided on the extent and duration of the peritoneal contamination 
the condition of the patient. 

In these sixty-seven perforations only seven were of gastric ulcers. There 
were only three deaths in the twenty-four cases where a gastrojejunostomy 
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The great rarety of jejunal ulcer in our clinics, where gastrojejunostomy 
is the common operation for duodenal ulcer, is very striking, for surely all 
our jejunal ulcers have not gone elsewhere for diagnosis and treatment. \\, 
have never been able to understand the high percentage of jejunal ulcers 
reported from other clinics. The following tables give the operations per 


formed and their mortality. 


DUODENAL ULCER 
Operation: mber_ 
Gastrojejunostomy 142 Is 
Gastrojejunostomy Appendectomy 
Gastrojejunostomy Appendectomy cholecystectomy 
Gastrojejunostomy Appendectomy cholecystostomy 
Gastrojejunostomy cholecystectomy 
Pyloroplasty (Finney) I 
Pyloroplasty Appendectomy cholecystostomy I 
Pyloroplasty Appendectomy I 
Excision—gastrojejunostomy—apr endectomy 
Cauterization—gastrojejunostomy 
Pylorectomy 
Cholecysto-gastrostomy (gall-stones 


GASTRIC ULCER 
Operation: 
Gastrectomy . . 15 2 
Cauterization—gastrojejunostomy 
Excision . . | 
Excision gastrojejunostomy 
Pylorectomy I 
Cauterization—appendectomy I 
Cautery excision 
Gastrojejunostomy 3 
Gastrojejunostomy Cholecystectom 
Gastroplasty (hour-glass 
Double gastrojejunostomy (hour-gla 2 
Appendectomy I 


JEJUNAL ULCER 
Operation: 
Gastrectomy 
Restoration with resection of jejunun I 


The complications in the cases which survived are much the same as 
the fatal cases and in the cases of acute perforation. Lung conditions tak 
first place. There are four instances of what was called “chest pathology” 
diagnosis based on physical signs. These may have been instances of partia 
collapse as they all cleared up promptly. There were three cases of definite 
collapse and one of pleurisy. Suppurating parotitis occurred in four cases; 
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RESULTS OF OPERATIONS FOR CHRONIC GASTRIC AND 
DUODENAL ULCERATION 
\ STATISTICAL STUDY OF A THIRTY-YEAR PERIOD 
By Joun M. T. Finney, M.D. ann Epwarp M. Hanranan, Jr., M.D. 


or Battimore, Mp 


To BEGIN with, let us frankly admit that one of the main reasons whicl 


prompted us to undertake this study was the fact that we approach an opera 
tion for ulcer, either gastric or duodenal, with less confidence in our ability 


accomplish a cure through surgical measures, than in the case of the othe: 
common non-cancerous surgical lesions found in the abdomen. That we ar 
not alone in this perhaps surprising position is attested by various readily 
ascertainable facts. If we inquire among professional friends as to their 
experience with the surgical treatment of gastric and duodenal ulcer, we 
apt to find a good deal of dissatisfaction with end-results. Surely the pub 
lished reports in current literature, even those from the best clinics 


wholly satisfactory. 


As showing the extremes to which this dissatisfaction has gone in cet 
quarters, let us quote from a personal letter recently received from Sir Cut! 
bert Wallace, surgeon to St. Thomas's Hospital, London. He writes, “I hav 
never been very well satisfied with the operation of gastrojejunostor 
either duodenal or gastric ulcer, for I believe that there is only one thing that 
gastrojejunostomy can cure, and that is pyloric obstruction.”” He adds, “As 
most gastroenterostomies have to be kept on an alkaline diet, and as the 
alkaline diet will keep the patient comfortable without operation, the surgeor 
had best stand aside.” 

Compare this attitude with that as shown by the published statistics fro 
those clinics which report the highest percentages of cures, and one cam 


fail to be impressed by the disparity between the two. What is the « 
tion of such a marked disagreement ? 

The great majority of surgeons will, we think, be inclined to believe 
\Wallace’s view is entirely too pessimistic. On the other hand, such figures 
as those quoted by Balfour, Crile, Moynihan or Coffey are exceptional 
Somewhere between these extremes must lie the answer to the above questiot 
so far as the average surgeon is concerned. 

In a previous paper dealing exclusively with duodenal ulcer, we pointed 
out several variable factors which may exercise considerable influence, favor 
able or unfavorable, upon both the immediate and late results in statistical 
studies of a similar nature. let us enumerate some of the more important 
of these. 

lirst comes the social status of patients operated upon. Obviously, private 
patients will, in general, be much better equipped, financially and intellectually, 
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plasty has over gastroenterostomy, or the simple ulcer-excision operations 
lies in the division of the pyloric sphincter, which is thus, for the time being. 
put out of action. This effectually does away with reflex spastic pylorospasn 
so productive of pain and retention phenomena. 

In the previous communication, to which we have already referred, we 
used the classification “died within six months after operation,” rather than 
the more customary “died in hospital’”—an extension of the operative period 
which appreciably increased the apparent rate of operative mortalit Wi 
did this because our preliminary survey showed that an unexpected number 
of deaths occurred during this period, and that the majority of these deaths 
were traceable either directly or indirectly to the operation. However, sine 
this tabulation caused some confusion in the minds of many who had show: 
interest in the paper, and gave rise to erroneous impressions, we have her 
followed the method usually employed, designating as ‘‘operative mortality’ 
only those deaths which occurred in the hospital. We still believe, however 
that it would be more accurate to take account of this “delayed operatiyv 
mortality,” as differentiated from the immediate or hospital operative mortality 

There were 737 patients operated upon in the two hospitals between 190 


and 1930, of whom I10, or 14.9 per cent. had perforated prior to oj 
The operative mortality in the presence of perforation was mark: 
creased, being 23.6 per cent. as contrasted with 8.6 per cent. for 
perforated group. 

Perforated Ulcers—Of the 110 perforated ulcers, fifty-six were 
fifty-three duodenal and one was a post-operative marginal ulcer. The oper 
tive mortality in the gastric ulcer group was 26.8 per cent., and in the 
group, 18.9 per cent. Of the thirty-four traced survivors, thirty-on¢ 
per cent., had been relieved of their previous ulcer symptoms. ‘There seems 


to be a slightly greater tendency for gastric and pyloric ulcers t 


(17.3 per cent.) than for duodenal ulcers (13.5 per cent.). When the misce! 
laneous procedures only were used ( forty-seven cases), the mortalit was 
29.8 per cent. With gastroenterostomy added, in twenty-eight cases, the 
mortality was 20 per cent. Excision or suture, with pyloroplasty, resulted 
also in 20 per cent. mortality, while in the nine cases in which partial gastre 


tomy was done, the mortality was 11.1 per cent. 

The mortality rate in this series of 110 cases is high (28.8 per cent 
influenced largely by the fact that in the earlier years perforated ulcers wer 
not brought to the surgeon until very late. 

Chronic Ulcers——There were 627 chronic ulcers operated upon. Of 
these, 268 were gastric, 339 were duodenal and twenty were post-operative 
marginal ulcers. The mortality for the whole group was 8.6 per cent., and 
83.9 per cent. of the 330 traced cases were improved by the operation. Th 
operative mortality in 268 cases of gastric ulcer was 9.7 per cent., and 808 


per cent. were benefited by the operation. The operative mortality 


a 
7) 


cases of duodenal ulcer was 7.1 per cent., while 86.4 per cent. were benefited 
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OPE! ON RESULTS DUODENA CER 
(here were [lour deaths attet twenty operatvio! Ss tor post operative O 
jejunal ulce1 
In the 208 cases I chron yastric ulcer operated on, there were seventeel 


in whom such miscellaneous operations as simple excision, atypical resecti 


performed. Ot these patients five died, a mortality rate of 29 pet 


were 


These, according to their histories, were unusual cases: the pa 


{ a. 
cent. 


were often very ill, and tor some reason or other it was thought either in 


sible or inady sable te ( me of the more typical Operations In ninety « ( 
gastroenterostomy was done, with three deaths, or 3.3 per cent. In 102 
pyloroplasty was done, with nine deaths, or 8.8 per cent. Partial gastrect 
more or less extensive was done in nity nine cases. with nine deaths. or 15.2 


per cent. 


In 339 cases of chronic duodenal ulcer, there were nine miscell 
atypical operations peri rmed, with two deaths, Or 22.2 per cent ty 
enterostomy Was done 1 170 Cases, with eighteen deaths, or 10.6 pr 
pyloroplasty in 149 cases, with four deaths, or 2.7 per cent. There wet 
deaths following partial gastrectomy for this condition 

faking the operations as such, without regard to the lesion which prot 
its performance Ww ¢ 11 that gastroenterostomy was pertormed 1 {) 
patients, with 8.1 per cent. mortality Pyloroplasty was done on 251 
with 5.2 per cent. mortality while the mortality in seventy gastrecton 
12.9 per cent he subsequent results after gastroenterostomy o1 p 
plasty are ren irkably parallel \tter either operation, exactly 61.1 per cent 
of the patients were living and well, while a total of 85.8 per cent. were ben 
fted by pyloroplasty and 84.1 per cent. by gastroenterostomy \n appat 
difference is found in the figures for later deaths ‘here were 17.7 per cet 
of these in the gastroenterostomy group and 9.9 per cent. in the pyloroplasty 


group. 


When these operations are studied in their application to gastric or 
denal ulcers, more striking differences appeal (;astroenterostomy benet 
89.6 per cent. of the patients operated on for duodenal ulcer, and pyloroy 
86.8 per cent. But, when used for gastric ulcer, gastroenterostomy improve 
only 76.1 per cent., while pyloroplasty improved 83.9 per cent In this cor 


nection, we note that partial gastrectomy for gastric ulcer, although havi 


15.3 per cent. mortality, benefited 88.2 per cent. of its survivors 


r cen 
The accompanying tables speak for themselves. Anyone sufficiently inter 
ested will note some interesting facts brought out by the figures. \Ve might 
point out various features which we believe have a bearing on the operativ 
mortality. As has been stated above, the mortality for the whole group « 
chronic ulcers is 8.6 per cent. This includes seventy resections with 12.9 pet 


cent. mortality i liminating these, and the various miscellaneous operatio 
which we have seen art iccompanied by a high mortality, we have left 260 
gastroenterostomies with an 8&.1 per cent mortality and 251 pyloroplasties 
with a 5.2 per cent mortality. In the twenty-one deaths making the gast 
enterostomy mortality are thirteen anastomosis obstructions. If these b 
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eliminated for the sake of comparison, the mortality from gastroent 


would have been 2.9 per cent. 
per cent. 
been due to some form of pulmonary complication. 


for pyloroplasty 


This is interesting in comparison w 
in the majority of which death seen 


At any rate, 


figures give us a hypothetical base line which we may reckon as 


death rate following operations on the stomach and duodenum. 


[It will be noted that the fourteen deaths from obstruction follow: 


enterostomy 


for duodenal ulcer. In o1 


1e the obstruction occurré 


sigmoid flexure, but in the remainder it was related to the actual a1 


The onset of the symptoms of obstruction was known in seven 


the average period before onset was nine days. 


All these patients 


operated upon after an average period of five days, following th 


the obstruction. 


Among the more freq 


uent conditions found as 


causes of obstruction were dense inflammatory reaction and cede 


the anastomosis itself. 


In other instance 


es, there was noted constrictio 


the anastomosis by the transverse mesocolon, and gastric dilatatior 


That the operative mortality for ulcer has been decreased durii 


years is evident from the following figures. 


between 1925 and 1930, there were 112 chronic ulcers operated upon 


seven were gastric, seventy were duodenal and five were post 


marginal 


enterostomy, with or without excision of the ulcer, was performed 
more frequently, being employed in eighty-four of the cases 


ulcers. 


from operation was as follows: 


Sixty 


death. 


The distribution of the later deaths is instructive. 
for gastric ulcer, 


had died following their operation for duodenal ulcer. 


Gastroenterostomy 84 
Pyloroplasty 12 
Partial gastrectomy) 7 
Miscellaneous operations 4 
Operations for marginal ulcer 5 

112 


gastro-enterostomies for duode 


? | > 


The mortality for this group was 


> 


- rt 
3-/ per cent 


Phe 
cases—mortality 2.4 per « 
cases—mortality oO per ce 
cases—mortality 14.3 per c 
cases—mortality O per c 
cases—mortality 20.0 pet 
cases—mortality 3.7 pet 


nal ulcer were performed, 


per cent. subsequently died, while only &.2 


specifically, the following figures are arrived at: 


Later 
Later 
Later 
Later 
Later 


Six of eleven later deaths (after six months), following operation 


duodenal ulcer, are known to have been unrelated to the previous ul 


deaths following pyloroplasty 


deaths following gastroenterostomy 


deaths following pyloroplasty 


deaths following partial gastrectomy 


deaths following gastroenterostomy 
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If studi 
for duodenal ulcer— 6.6 pet 
for duodenal ulcer—11.9 per 
for gastric ulcer 16.1 
for gastric ulcer 20.6 pe 
for gastric ulcer 26.1 


ky low ing an Of 


In the Johns Hopkins Ho 


eT 





OPERATION RESULTS DUODENAL ULCER 
. +] roma ae = 
ny operation Lwo of these patients died tollowing a later operatior 


three the cause of death was unknown. 


ve Twelve of thirty later deaths, following operation for gastric ulce: 
st known to have been unrelated to their previous ulcer or operation. Ten 
(| of arelated cause an eight it was unknown 
In other words, 54 per cent. of the later deaths following operation fi 
0 duodenal ulcer, as compared with only forty per cent. in the gastric u 


1€ group, were unrelated the ulce1 Lhe aiirerence aliowing To1 the deat! 


Is from unknown causes, seems to be attributable to failure of the operatio1 
id cure gastric ulcer, to prevent reulceration, or carcinoma Chis opinior 
( supported by the tollowing facts. In pyloroplasty for gastric ulcer, the ul 
yf is often removed. In a partial gastrectomy, a larger ulcer is removed, but 
nt this larger ulcer an undiscovered carcinoma may already exist. On the othe: 
rT hand, gastroenterostomy, unless the ulcer is removed at the same time. 
if a potential source of later danger to remain relatively unmolested 
Four deaths trom carcinoma occurred out of the thirty after ope 
nt for gastric ulcet lt, tor the sake of comparison, these four be consider 
1 as carcinoma at the time of operation and dropped trom the series, we 
) find gastric ulcer less amenable to surgical treatment than is duodenal ulcet 
i There is still some tactor other than the potentiality toward carcinoma tl 
| predisposes to poorer results It happens in this series that tuberculosis 
related to gastric to a tar greater extent than to duodenal ulcer. Inclu 
: nerforated ulcers, there were seven such cases Kive of the sever patie 
died within a year and two died after several vears May it not be 
tuberculosis is frequently one cause of the less satisfactory results followi 


operation for gastric ulcer 


SUMMARY 


seven hur dred and thirty-seven cases ot ulce1 Ol the stomach and duo 
denum were operated on in the Johns Hopkins Hospital and Union Memo 
Hospital between IQOO and 1930 (One hundred and ten were operated 11] 


after perforation, with a1 operative mortality of 23.6 per cent. The mort 
in all operations for chronic ulcer was 8.6 per cent 
1 ' Of the chronic ulce: 208 were gastric and 339 duodenal Chere wert 
twenty operations tor post-operative marginal ulcer in the chronic group 
[he operations included such miscellaneous procedures as excisions, witl 


Knite or cautery, wedge and sleeve resections, either with or without a gastro 


enterostomy, simple gastroenterostomy, pyloroplasty, with or without exci 
sion, and partial gastrectomy he miscellaneous procedures were applied 


those cases in which pyloroplasty or gastroenterostomy were for some reas 
contraindicated. Pyloropl isty was the operation of choice for ulcers of the 
duodenum, pylorus or antrum, when the ulcer could be included in t 
pyloroplastic incision and when the duodenum could be satisfactorily mobil 
' ized. Partial gastrectomy was occasionally used for duodenal ulcer and more 
commonly for ulcers of the body of the stomach, when conditions warranted 
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OPERATION RESULTS DUODENAL ULCER 


the more radical procedure. Gastroenterostomy was used for ulcers of the 
lesser curvature and fundus when partial gastrectomy was not practicable ; 
for ulcers of the pylorus and duodenum when difficult mobilization or the 
presence of excessive scar tissue precluded pyloroplasty 

The operative mortality for this series approximated that of most hospital 


series covering similar periods, and performed under similar cirtumstances 


The figures by operations are as follows: miscellaneous operations of expedi 


ency, 20.9 per cent.; gastroenterostomy, 8.1 per Cent. ; pyloroplasty, 5.2 pel 


cent. and partial gastrectomy, 12.9 per cent [he operative mortality 

eighty-four cases otf gastroenterostomy in the Johns Hopkins Hospital 
between 1925 and 1930 was 2.4 per cent. The operative mortality following 
pyloroplasty for duodenal ulcer was 2.7 per cent. These operations were 


done by men of varying experience, from assistants in training, to olde 
z ] 
experienced surgeons 
The end r¢ sults Ot thnes¢ operations also correspond closely to those Ot 


most similar series—84.0 per cent. benefited by the operation Duoder 


ulcer yielded better results than gastric, even after allowance is made f 


] 
NN 


those gastric ulcers known to have died later of carcinoma. 
s 


DISCUSSION OF PAPERS ON MORTALITY AND LATE RESULTS OI! 
OPERATIONS FOR GASTRIC AND DUODENAL ULCERS, pp. 545-631 


Dr. JoHN Doucia { New York, remarked that this symposium must be of ¢ 
value in clarifying the question of both mortality and end-results of the surgical tr: 
ment of gastric and duodenal ulcer Surgeons in New York are particularly grateful 
for it because trom a certain group there has come the strongest advocacy of tl 
radical treatment tor these conditions, equaled only by that from several Euroy 
continental clinics [his advocacy has been strengthened and fostered by the publica 


tion and the emphasis of the poor results of the non-radical procedures, and it seemed 
to him that the assembling of all of these results can do more than anything else 
make the real subject clear lhe emphasis on the poor results of non-radical oper 
tions has gone so far, at least in New York, that it has discouraged the internists 
gastroenterologists tron vocating any surgery in most of these cases 

He wished t present < eries of tables based on 375 gastric and duodenal ulcers 
had been operated on by the group of surgeons in St. Luke’s Hospital in New York 
during the seven years previous to the year 1925, showing the operative mortality and 
also end-results 

Of the 225 cases of duodenal ulcer, a posterior gastroenterostomy alone was d 
on 135 with four deaths, giving 2.9 per cent, mortality In the five-year follow-uy 
this group of cases there were sixty-eight. Of these, eight showed symptoms, with 88 pet 


cent, of result A. Where there had been an excision or infolding, there were seventes 


cases, one showing sympton but that group was too small to indicate anything Phe 
same is true of exclusion of the pylorus with gastroenterostomy 

Partial gastrectomy for duodenal ulcer was done in only two cases Pyloroplasty 
twenty-two cases with only 60 per cent, of result A That is, the five year follow 


of the cases on which pyloroplasty was done was not so satisfactory as those on whicl 
a gastroenterostomy was performed. Nor was it so good as the results of pyloroplast 
reported from other hospital 

In the twenty-four perforated cases, where there was repair of the perforati 
alone, there were four deaths and, of the ten followed, 75 per cent. showed satisfa 


results. This series is too small to afford any conclusion 
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Where a gastroenterostomy has been done in ten of the cases 
closure of the perforation, 83 per cent. showed satisfactory results. I: re 
was a pyloroplasty done after perforation. 

Of the non-perforated duodenal ulcers, in all the various operativ: ed 
there were eleven deaths in 190 cases, or 5.7 per cent. In 135 cases i ty 
enterostomy alone was done, four deaths, or 2.9 per cent. In the perfor 


hac seven deaths in thirty-five cases, or 20 per cent. (See Table I.) 


TABLE | 
Deaths 
Duodenal ulcers No. of Non-perforated 5-year 
cases Perforated f up Sym} 
Post. gastroenterostomy 135 4(4-0 68 . RR 
Post. with excision cautery or in- 
folding a 17 3(3-0 | I 75 
Post. with pyloric occlusion 3 oO I 
Excision cautery or infolding 11 0 9 2 =8 
Pyloroplasty was 22 3(3-0 10 { 60 
Partial gastrectomy .. 2 1(1-o I 0 00 
Repair of perforation 24 4(0-4 8 > 75 
Repair of perforation with gastr 
enterostomy 10 3(0-3 6 I 82 
Repair of perforation with pyloro 
plasty I oO I oO 
Total ee 225 18(11-7 108 19 


As far as the results were concerned, of 108 cases followed up, 82.4 pet 
an A result. Results B are the ones in which there were occasional sympt 
those there were three in 108 cases. Result C are those cases in whon 
peared with indiscretion in diet. Of these there were five in 108 cases 


108 cases were grouped as result D, or bad results. (See Table II.) 


TABLE II 
Duodenal ulcers 


Deaths non-perforated case II in 190 ca 5.7 
Deaths non-perforated cases after gastroenterostomy 1 in 135 
Deaths perforated cast 7in 35 
Cures result ‘‘A’’) 89 in 108 ca 82.4 
Symptoms result “B” and “C”’ 
1) occasional symptoms 3 in 108 ca 3 
2) symptoms with indiscretion in diet 5 in 108 casi 1.3 
Symptoms (result “*D” It in 108 cas 10.1 
In the gastric series both the mortality is higher and the end-results 
good. Gastroenterostomy alone was done in only sixty-two of these cases 
deaths or 6.4 per cent., with an A result in 78 per cent. of cases 
With excision, cautery or infolding of the ulcer, in addition to gastro 
there were twenty-four cases, and in that group only 60 per cent. showed 
results. The other groups are too small to be of very great value. Partial gastrecton 
was done in twenty-five cases, and in these, twelv< vere followed and three gave s 
toms, or 75 per cent. good results. There were two deaths—a mortality of 8 per cent 


Of mid-gastric resection there were seven cases. In the three followed 
satisfactory results. 
There were only four cases of closure of perforation with gastroenterost 


two deaths. Closure of perforation without gastroenterostomy but witl 
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ARTHUR D. BEVAN 





Studying this group, which is of particular interest to me, there wer: Cases 
which were diagnosed after partial gastrectomy. Of these five cases, diagnos ( 
firmed by operation or autopsy in three, showing that the gastrectomy doe: 
the formation of marginal ulcer 


TABLE V 
Gastrojejunal, jejunal or marginal ulcers 


Total cases diagnosed from 1916 to December 1929 

Total cases diagnosed and confirmed from 1916 to December 1929 

Total cases diagnosed with primary operation here 

Total cases diagnosed and confirmed with primary operation her 

Total cases diagnosed with primary operation elsewhere 

Total cases diagnosed included in series up to 1925 3 in 175 
Total cases diagnosed after partial gastrectomy 5 
Total cases diagnosed and confirmed after partial gastrectomy 


Dr. ArtHur D. Bevan, of Chicago, remarked that peptic ulcer is 
mon disease. The best statistics that we have now, those of Carl Hart, sh 
occurs in from 10 to 12 per cent. of the adult population. In the adult, 
to forty-five years of age, where post-mortems are carefully made, more tl 
these ulcers are healed, less than half are open ulcers. In other words, it | beet 
proven very definitely that there is a strong tendency to spontaneous curs ( 


facts should be kept in mind in studying this problem. The piece of 
that Doctor Sippy and his associates and my associates and myself mack 
period from 1915 to 1925 included 2,056 ulcer cases. It was a piece of scientific res: 
between the medical and surgical departments without any preconceived concept 
idea as to what the result would be. Sippy was enthusiastic about the met 
treatment which he was introducing. He had the general conception that ( 
had, and which he presented a hundred years ago when peptic ulcer was first 
presented to the medical profession, that it was due to corrosion or digestior 
juice, and he had the conception that peptic ulcer was due to a combinatios 
causes and this we finally formulated in the algebraic problem that X plus \ 
equals peptic ulcer, that the X was the essential cause and was represented b 
juice containing free hydrochloric acid and pepsin, that the Y was a lesior 
mucous membrane where the mucous membrane or other coats of the stomach wer 
injured that they could be digested by the gastric juice, that the Z was what we 
call the susceptibility of the individual to ulcer. We know that there is a ver 
hereditary influence. We know that other conditions like anzemia, syphilis and tuber 
losis predispose to ulcer. It is nonsense to say that we do not know anything ab 
etiology of peptic ulcer. An enormous amount of work has been done on this 
as much possibly as on any problem in medicine. The most exhaustive and the most 
reliable article on the etiology and pathology of peptic ulcer is that of Hause: 
Henke-Lubarsch series on ‘Pathologic Anatomy and Histologie.” We know quit 
thoroughly what the etiology of peptic ulcer is as we do the etiology of ulcer of 
The conception was carried out in our study that in the treatment the elimi: 
the effect of the free hydrochloric acid as accomplished by the Sippy treatment 
essential, and that rest is, of course, important, and that simple bland diet must ret 
food traumas. 

The conception must be perfectly clear to our mind now that no matter whether 
a peptic ulcer is treated by medical management, by a lesser operation such as a gastr 
enterostomy or by a resection, that the same factors that produced the pepti 
the first case may lead to a recurrent ulcer. There is no assurance that by resection on 






is going to cure a peptic ulcer 






A German colleague said that after a patient with a great tendency to recurrent 
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gastroenterologist and medical men should now present their side of the discussion afte 


a number of cases have been followed carefully a sufficient length of time 


In the discussio1 { istroenterostomy two things are striking: first. tecl 
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not been mentioned, and second the term vicious circle has not been empl Sucl 
wide variations in the number of cases of obstruction, which formerly 

been referred to by the rather mystical term vicious circle, must be depe: 
what upon variations in technic. Obstructions at the gastro-enterostom) 
occurring with decreasing frequency. The introduction of the posterior, 

loop, gastroenterostomy had much to do with this. One of the most import 
in its prevention is suturing the mesocolon high on the stomach, so that 
occurs in the mesocolon, the stomach and not the suture line or the small 

be compressed. Obstruction can be prevented by suturing the stomach hig] 
upon which he had had to operate for obstruction « 


r had seen operated 
causing a rigid mesocolon, had been the cause in the majority of cases 

This cedema had been due apparently to mild infections. He knew 
treading on debatable grounds when he spoke of clamps, but he believed that 
soiling, which may be the cause of a mild infection with cedema. He had sex 
from using clamps. They facilitate the performance of the operation and render 

Vicious circle clothes high intestinal obstruction with a certain air of 
which it is not entitled. 

Dr. Witt1AM J. Mayo, of Rochester, Minn., It is interesting that a 
of the American Surgical Association thirty years ago a remarkable contr 
the subject of duodenal ulcer was made by the president of the Association 


Weir. 


I had attended as a Fellow, having been elected to fellowship the year before. D 


[ perhaps remember it well because this was the first meeting of the A 


Weir's presidential address was based on a summary of all the reported cas 
forated duodenal ulcer up to that time, a total of fifty-one, and he emphasized 
is known to all; namely, the relation of the symptoms that preceded the pert 
the condition that was found at operation. He brought out clearly the point 
longed hyper-acidity, the relief obtained by taking food, and those classical 
that we now know well. I had seen a few cases of acute duodenal perforat 
this time. It is interesting that in the first two cases in which we operated 
perforation of the duodenum the pre-operative diagnosis was acute appendicit 
frequently happens that in the perforations of duodenal ulcers the duodenal « 
escapes into the peritoneal cavity gravitates into the right inguinal fossa. It 
as we explored in these cases and found the appendix normal that we traced 
found the perforated duodenum. 

Judging from what has been brought out to-day, surgeons have reached 
resembling unanimity of opinion regarding operations on duodenal and gast 
First, a considerable percentage of patients with duodenal ulcer get alon; 


e y 


they are so situated that they can carry out the dietetic régime that is advised 
tunately many patients, because of poverty or nature of employment, art 
care for themselves properly and must come to operation early. Also in mat 
which surgical treatment should be given, it is delayed, to the disadvantag: 
patient by prolonged medical treatment, and repeated “cures.” The patients with pet 
foration, hemorrhage, obstruction, and conditions which result in pain, malnutriti 
and chronic dyspepsia should have surgical treatment. 
When it is considered that the part of the duodenum that is involved 
functionally not of great importance, it seems a pity to advise removal of a larg« 
the healthy stomach for its cure Few of us would ourselves submit to exte 
gastrectomy for duodenal ulcer as a primary operation, or permit this operation to b 
performed on members of our families, inasmuch as local operations, gastroentet 
or partial duodenectomy, one or both, give so high a percentage of satisfactory results 
My opinion is still further strengthened by the fact that at the Clinic we are seeing 
about the same percentage of marginal ulcers after partial gastrectomy for ulcer of the 
duodenum that we saw following gastroenterostomy. The great majority of the opera 
tions of partial gastrectomy were not done at the Clinic, and we assume they wert 
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HORSLEY—GATEWOOD—BALFOUR 


Dr. J. SHELTON Horsey, of Richmond, Va., said that with very few except s. the 
cases in his paper were of patients that had been treated medically, unsuccessfully, and 
had consequently been operated upon. He operated more promptly on gastric ulcers 


than on duodenal ulcers. 
He thought it rather unfortunate to have too sharp a distinction bet 
medical and the surgical treatment of peptic ulcer. They should go hand 


the medical treatment can cure a peptic ulcer in a reasonable time, obviously it should 
be adopted, but why continue it indefinitely when no permanent curative ré 

been accomplished? On the other hand, when operation has been done, it alse 
obvious that medical treatment should be adopted to help the stomach recover It 


just as reasonable to use medical trea‘raent, which consists largely in the re 

diet to give the stomach rest, to assist in the recovery of a stomach that beet 
temporarily crippled by operation, as it is to use a splint on a fractured bone 

been accurately set until the bone has become strong again. 

It seemed to him that the operation should be adapted to suit the lesion. Other 
things being equal, it is better to have two or three conservative operatior 
prospect of a radical operation later in a very small percentage of cases, than 
an extremely radical operation such as a subtotal gastrectomy as a_ routi 
peptic ulcers. 

Doctor GAtEwoopo, of Chicago, remarked that several years ago Doctor Bal 
attention to the fact that their mortality was considerably reduced by pre-operati 
preparation. That was brought out in Doctor Gatewood’'s survey of these « 
forcibly. In addition to that, it has been customary to give all of his patients 
amount of post-operative medication. That is very much worth while if 
to increase the percentage of cures after any type of gastric surgery 

Dr. Donacp C. BaLrour, of Rochester, Minn., thought there are three or 
that might be said in trying to summarize this symposium. In the first pl 
obvious that no operation will give perfect results in all cases of such a chroni 
as peptic ulcer, a disease in which the surgical management is usually carried 
all other methods of management have failed. The point which Doctor Dougla 
out in a very emphatic way was that recurrent ulcer may, and does, take pl 
any type of operation. 

It is a fatal mistake to try to establish one operation for all types of pepti 
So we finally end up with the fact that the best results that are being obtaine 
surgeon who knows how to select the patient for operation and knows how 
the operation. He subscribed very emphatically to what Doctor Judd had 
the indications for pyloroplasty and excision. If one can get a good job done wit 
that type of operation, the patient is in a position in which one would lik 
if one had a similar condition. If the patient should develop recurrence after 
is in a favorable position for carrying out further surgical procedure 

As far as the details of this symposium are concerned, leaving asid 
rates, there is a very definite conformity of results of gastroenterostomy 
duodenal ulcer. That is something one ought to remember because when the A) 
Surgical Association presents such figures as these from various members 
all run between 85 and 90 per cent., it is convincing evidence of what can be 
plished in chronic duodenal ulcer by indirect operation alone. 

An impressive point in gastric ulcers was the extraordinary results whi 
take place in those lesions in which it would have been a very mutilating ope 
remove the lesion anyway. Excellent results frequently follow an indirect 
alone. Seventy-nine per cent. of those patients reported themselves as being relieved 
of their symptoms, and in a great many of them the lesion had disappeared 

Finally, he thought the most fundamental point in this whole question of el 
tive versus radical procedures was this, that other things being equal, that is wher 
same surgeon is carrying out the different procedures, there will be more patient 
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PHILOSOPHIC CONSIDERATIONS OF THE GALL-BLADDER?* 


By Cuartes H. Mayo, M.D. 


or Rocuestrer, MINNESOTA 


PROBABLY the most interesting period of medicine has been tl 


last few decades. So rapid has been this advance, as new knowl 


veloped, that the truth of each year was necessarily modified by new evider 


making the truth an ever-changing factor. 


My consideration of such advancement relates to the gall-bladdet 


yet, we do not know why animals representative of certain types of 
gall-bladders and others do not, but it is probable that if we knew 
story of intake of food it would explain some of the purposes 
of the diseases of the gall-bladder. Members of the pigeon famil) 
have gall-bladders and neither have certain types of fish. Most anin 


live on the direct products of the soil have gall-bladders, whereas th 


gopher, which lives and feeds beneath the soil, does not have a gall-b! 


The rat, which possibly has an intestinal tract and liver much lik 
the pocket gopher, is able to make much stronger bile than that n 
the mouse, which has a gall-bladder. Animals which live on leaves 


the summer and mosses and dried grasses beneath the snow in th 


do not have gall-bladders, and are types which mostly cast their hor 


antlers. The elephant is also a leaf-eater and is minus a gall-bladde1 


sence of the gall-bladder in the human being has been noted in thirt 


stances and a double gall-bladder has been reported in eight instances 


Apparently the gall-bladder is attached to the right lobe of the live: 


now know from the chemical digestion of various portions of th 


it is exactly on the division between the right and left lobes. Ther 


connection whatever between the circulation of the two lobes of the 


between their ducts. The gall-bladder is supplied by the cystic art 


which the arterial tension is that of the circulation, whereas that of the 


in the liver is low. The necessity for an excessive blood supply to this 


sac is not evident at first thought. There are one or two lymph no 


each of the hepatic ducts; if we know their normal size, their enlarg 


indicates infection or over work. The one or two lympth nodes on t 


mon bile-duct are enlarged in the presence of disease of the gall-bladd 


ulcer of the duodenum, or of disease of the pancreas. The left lob 


times is wholly missing; then the gall-bladder is attached to the r 


but is found near the median line of the body. If the right lobe is mi 


then the compensatory hypertrophy which occurs when either lobe is 


forces the gall-bladder toa deep, posterior position. This little sac, 


human being, holds from thirty to forty cubic centimetres of bile, w! 


darker and thicker than that in the biliary ducts; in fact, it is the resi 
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from 250 to 400 cubic centimetres or more of bile which went into th 


bladder. ‘The bile in the gall-bladder is from eight to twelve times more 
centrated than that which has just been made by the liver and is fou 
the hepatic ducts Uhis concentration is apparently wholly due to filtrati 


of the fluids of the bile which pass through the wall of the gall-bladdet 


the venous circulation or the lymphatic channels. Herein is seen the benefit 


of the large arterial upply to the gall bladder, the mucous membra 
which, secreting coll mucus, maintains the solvency of bile salts and 
ment; theretore anything which would add to the function of filtratioy 


the gall-bladder or which would reduce its blood supply would contribute 
failure of maintenance of solvency, and sediment would appear. If the e1 


of the common bile duct 1S bloc ked. the gall bladder and ducts are soon 


tended with granular, thick bile, and deep jaundice appears. Ina few weel 
however, when the liver can force no more bile into the ducts. this mu 
redissolves the biliary sediment, and the so-called white bile appears 
gall-bladder and ducts Inasmuch as the gall-bladder cannot vet any 


without closure of the papilla of the common bile-duct. which forces th: 
backward through the cystic duct, conditions in the intestine might 
which would add to spasm of the sphincter of Oddi and would increas 


j 


work of filtration in the gall-bladdet he common bile-duct has low tet 


at its outlet in most of the types of life in which the gall-bladder is al 
However, in some the tension rises at times to seventy milligrams 
fluctuates to a tar greater degree if a gall-bladder is present. 7 hrough sti 


lation of the liver, bile should flow on the taking of food. and as long 


there is food in the stomach or duodenum \tter tood has passed tl 


duodenum, there is great lessening of hepatic function, and until the mn 


meal, most.of the bile should be handled by the gall-bladder. In thos 
have excessive spasm of the sphincter of Oddi there is usually fluctuation 
color of the bowel movements from light to dark. The periods are usual 
of two or more weeks’ duration. Rarely. in my experience, has this spa 


been sufficient to produce mild jaundice, as reported in German literature. vet 


it may account for variations in the percentage of bile in the blood 

It was form rly belie ved that th gall bladde r caused disease of the In 
and it is probably true that the severity of he pati disease is often in reas 
in the advanced stages of mechanical obstruction involving the common bil 
duct. We now believe it is more probable that, through hepatic tension, the 


liver becomes harder and darker, and that the thin. sharp edges becon 


rounded. Often there is evidence of excessive filtration on the surface of 


the liver about the gall-bladder, and deposits of connective tissue \t times 
local hepatitis on the surface, resulting from the prolonged over-filtratior 
causes adhesions to the bowel, the omentum or the parietal peritoneum. Thus 
it seems that the liver is the primary sufferer in the beginning « 


which are finally evidenced in the gall-bladdet 


f the diseass 


Many types of life in which the gall-bladder is present are found to be 


s cll 


subject to gall-stones. In the human being gall-stones were noted to be cor 
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mon, and, a few decades ago, when safer surgery became possibl <plor: 
tion and various procedures were developed to deal with disease of the gal] 
bladder. Little attention was paid to the condition of the liver or the biliary, 

ducts. For a number of years, in spite of adhesions and evident changes 
in the gall-bladder, the tangible evidence of gall-stone was the essential ind; 
cation for opening the gall-bladder, and it was drained and preserved as 
necessary organ unless it was so seriously diseased that it was imy ble 
preserve it. When it was preserved, many patients were not quite we 
and some had a recurrence of gall-stones. 

In considering the diseases of the gall-bladder itself, cholecystitis comes 
under consideration. Qften this condition is shown by thickening of th 
walls of the viscus, with adhesions to other structures which evidently cony 
from inflammation in the gall-bladder. This may have becom 


and there may be changes in the mucous membrane, commonly call 
| berry gall-bladder. The characteristic small spots often show through the wall 
of the gall-bladder or, with bacterial irritation of local areas, papillomatous 
growths in the mucous membrane may be caused. Small stones ar 
always felt by palpation of the gall-bladder with thickened walls that is unde 


some tension. The infected gall-bladder may empty its toxic bile into th 


intestine from time to time, and this structure is probably the carrier 
of Eberthella typhi. WRosenow showed that the gall-bladders ot 
carriers and of those infected by Escherichia coli or streptococci again tak 
up their function after subsidence of the acute or subacute attach 
flammation. The organisms are then found by culturing the submucou 
tissue. If general evidence of marked chronic hepatitis such as | have d 
scribed is present, the biliary tension can certainly be lowered by 
of the gall-bladder together with half of the cystic duct. This apy 
reduces the tension to that found in animals which do not have gall-bladders 
Although the hepatic and commor ducts may be distended, they become d 
tended but little more, if any, when the gall-bladder is lost. Probably hali 
of the persons who reach the age of fi fty years have considerable evidence 
chronic hepatitis; it is said that in every hundred of these, twenty ha 
marked evidence of cholecystitis and twelve of the twenty have gall-stones 
Among the multitudinous functions of the liver, separation of the heavier 


metals is one. After it is prepared by animal cells, the iron is found ready 


for the use of the living cells, and the juices of the liver are now prolonging 


the lives of countless sufferers from pernicious anemia. Rowntree point 
out years ago, when testing the function of the kidney and the liver, that th 
chlorides were not handled by the kidneys but by the liver. This divisiot 


of chemical function led to modern clinical investigation of conditions 


nt 


functions of the gall-bladder, by means of dyes that are impervious to Roet 
gen rays being given by mouth or intravenously. Mann, in his experimental 
work on the possible dangers of an excess of Carrel-Dakin solution (sodiun 
hypochlorite) in closed cavities, showed that intravenous injection imto an! 


+h 


mals of five to ten cubic centimetres for each kilogram of body weight ot 
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solution exerted its destructive effects on th gall-bladder and produce 
round-cell infiltratiot 
that due to bacteria. Injection of twelve cubic centimetres of this mater 
for each kilogram o1 weight usually caused death of the animal 
The liver has the greatest power of regeneration of any structure 


body ; apparent y its re constantly changing eing des 


newed. Combinatiot f carbon with the chlorides produce extet 


struction of the hepatic cells and, if their administration to animal 


long continus ’ hat ‘ I embimge chron cirrhos S a@ré caused 
expernmenta researe rl ‘ tan. it I vee éiiealk Gilead | 
for disease of the live though directed against an extensively diseas« 


gall-bladder, > a dangerous procedurt lhe practical observation 


when a hardened, gra r or Clrvlotic liver ix: cece ane a es 


t | thou t i ] +] | 1 
functions MUSt VE tii ; namely e handling of sugat lt it is fe 
that sugar cannot be 1 ed, the patient should be liven a soluti 
glucose intravenous!) veral times in the first four « tol'owing 


tion. When CITTNOS I duced Wl al imals, lite 1 aintained ( 


fortably with a limited mount of hepatic ubstence oa ion an 4 
carbohydrate, n the for it syrup, 1s given daily When meat is fe 
them, ascites develo] they quickly die from toxemia. the ee 
hepatic functi 

Phe condition ot t ead otf the paners should be noted in case 
hepatic diseas ror th ncreas 1s directly connected with the liver in fu 
tion and it enipti A retion through the same outlet as the livet \ 
eased liver may caus ' mdary changes in the pancreas lhe head of thi 
pancreas partly encloses t lower part of the common bile-duct. and. throug! 
pancreatic disease, sometimes causes obstruction of the common bil 
Ht the head of the pancri is large, irregular, and hard, interstitial 
creatitis may be present { the head of the pancreas is smooth. har 
large, the disease is of the interacinar type, which may be associated w 
acute pancreatitis, haemorrhage, high temperatur: fat-necrosis and ascit 
with blood-tinged flui lLess serious conditions are frequently found in the 
pemereas, /\ diseased | reas may cause colic reterable to the biliary ducts 
atter the gall-bladder een removed \ more serious condition th: 


be present is carcinot 


[ ] ] { 
would urge that, exploration. the 1vel e more ¢ irefully inspect 


ind that the of the s on the ducts be exan ( to see 1f remoy 

the gall-bladdes | oA in acum ef daae cn 
need of relic hey tensio these cases. there may not be much 1 
7 found ’ the gall-| Cl by palpation but there May he evident aiseas 
when it is examined aftet removal he disease of the liver is primary, 

the gall-bladder is se ry in importance in the bodily economy. NT ares 
theless, it mav le wise to preserve, and drain. the val] bladder in cases 


acute illness 
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ACUTE CHOLECYSTITIS 
By Ricuarp H. Miuuer, M.D. 


oF Boston, Mass. 





TuHIs discussion represents the results of a brief inquiry into the treat 
ment of acute cholecystitis—an inquiry directed particuiarly at th ques 
tion of how long one should wait before performing operation in the cas 
of the acutely inflamed and infected gall-bladder. The study was stimulated 
by the observation of two cases which perforated, with serious results 


while attempt was being made to improve the patients’ general conditio 
and a subsidence of the acute condition was confidently expected 

In the first place, it is necessary to record exactly what is meant, in this 
paper, by acute cholecystitis. I refer to those cases with all the sympton 
and signs of acute inflammation—pain, elevated temperature, pulse and whit 
blood count, and tenderness and spasm over the gall-bladder. The gall 
bladder itself is swollen, cedematous, distended; the cystic duct is occluded 
almost always by a stone; and the contents consist of one or more stones 


bile and mucus, and perhaps pus. These cases present a perfectly definit, 
picture of acute infection, just as does the acute appendix, and the two con 
ditions are analogous. ne reads in the literature references to acut 
cholecystitis without stones; certainly this does occur, but, in my experienc: 


by far the greater number do have stones present, and operation reveals either 
a stone in the cystic duct, or evidence that one has been displaced from the 


cystic duct during operative manipulation. 
Wilensky' mentions acute and chronic empyemata of the gall-bladder 
without stones, resulting in attacks resembling acute appendicitis ; Mitchell? 


in reporting sixteen cases of perforation, says that “stones are not so often 


found as in the more chronic cases.” W. J. Mayo* speaks of cases of chroni 


cholecystitics, either without stones, or with stones so small that they 


be felt through the wall of the gall-bladder, which become acute and caus 
blocking of the cystic duct from swelling and cedema. In another study, Judd 


and Mentzer* report 1,000 cases of cholesterosis, of which one-half showe: 
stones; and one quarter of the cases without stones had, at one tim 
another, pain severe enough to require morphine; these cases were ther 


at to a 


fore acute, but I do not believe the acute picture is the same as tha 
serious inflammation, to which I here refer. 

I believe that most of the gall-bladder cases which the surgeon sees, whic! 
come into the Emergency Ward of the urban hospitals with an acute abdomer 
are due to a stone in the cystic duct, and must be considered as potentially) 
dangerous because of the tendency either to rupture into the free abdominal 
cavity, or to walled-off perforation, with an abscess in the liver or alongside of 
the gall-bladder. Alexander® has recently reported twenty cases, of ruptured 
gall-bladder—eight into the general abdominal cavity, and twelve walled: 
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L\CUTE CHOLECYSTITIS 


oft. | present later 200 cases from the Massachusetts General Hos] ita 
which a numbe r show no record of stones: in fifty unselected private case 
forty-nine had stones, and the only one which did not was an acute chole 

tis associated with a subacute pancreatitis. The occurrence of an acute 
gical chole¢ ysuus without stones IS, In My experience, extremely rare 


With a stone impacted in the cystic duct nothi 


ie flows in or out of tl 


vall-bladder, but the mucous membrane continues to secrete mucus as lot 


it can, against the intracystic pressure. Hydrops first occurs, and then ther 
mav superven empyema If the gall bladde r has not been thickened 


previous inflammation it distends rapidly, the circulation of its wall 1 


become interfered with, and gangrene—the fore-runner of perforation—ma 


result. If the gall-bladder has become thickened, it will not distend rapidly 
but the subsequent intracystic infection may penetrate the wall and r 

ina contiguous abscess. Halpert' states that under stress the muscular layet 
of the gall-bladder not only hypertrophies, but herniz of the mucosa throug! 
pouches in the muscular wall can be seen—a condition which would seet 


to predispose to pertoratior he rapid distension of a thin gall-bladde: 


scill 


causes excruciating pain, not easily controlled by morphine. The slow 
A alae 


tension of the thick gall-bladder causes much less pain, and it can usually be 


controlled without difhculty It must not be forgotten that a pancreatitis 
greater or less degree of severity, may supervene; according to Colp,® ¢ 
bladder disease precedes pancreatitis in 85 per cent., but in 1280 cases ¢ 


gall-bladder disease pancreatitis occurred in only 2.6 per cent 

Our teacl Ing has beet to allow these cases time to subside, so that Opel 
tion may be pertormed when acute infection is not present his has tw 
advantages : first, the patient will stand the operation better; and, second, th 
chances of be Ing able to do a chole .' stectomy, rather than cholecy stostonm 


will be greater. Following out this idea, I watched one case in a comparatively 
young woman who had very severe pain, and the gall-bladder perforated whil: 
we were preparing tor operation, and the patient eventually died. A second 
case perforated the gall-bladder under smiliar conditions, and at operatior 
there were found not only a bile peritonitis but protuse hemorrhage from 


small artery in the gall-bladder wall ; this patient recovered. The next cas¢ 


point was one in which immediate operation was performed and a hug: 


distended gall-bladder, greenish-black at the fundus. and about to pet 
torate, was found and drained. with recovery hese cases are, of course, 
exceptional, but they instigated this investigation. They satisfied me tl 


a confident policy of “laissez-faire” was distinctly dangerous, and led 


to question the general policy of postponing operation in these cases 
Furthermore, \ |]. Mayo® says that a foul infection of the gall-bladd 


, : 
ga ¢ 


associated with perforation, may occur simultaneously with an acute pet 
forative appendicitis. He says that in case of the former, one should lool 
at the appendix to determine its state. I have never seen this combinatio: 
of circumstances, and it would not have occurred to me to investigate thx 
appendix in the operation for a truly septic or perforated gall-bladder, 
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fear of spreading the infection, but if the two conditions tend to oceyr 
together, it would certainly be an additional argument agai 


operation in the seriously acute gall-bladder. 


If a truly acute gall-bladder is treated conservatively, one of three thing | 
may happen: (1) subsidence of the infection without destruction of th 
wall of the gall-bladder; (2) perforation with local abscess; and (3) pet 
foration with general peritonitis. [| question whether our ability to predict 
what may be the outcome is dependable enough to warrant our p 


on the theory that the first of these events, retrogression of the process, wil] 


take place. 


I have selected for study 200 Cases, operated on for acute cholecystiti 
from the records of the Massachusetts General Hospital. They were picked 
out in chronological order, being the last 200 in the card catalogue, and they 
were not chosen for any especial characteristics they might show. f thes 
200 cases 160 gave a positive statement that stones were present. | 
or 20 per cent., no note was made of stones. I believe this figure to b ' 
accurate, and that there were not even as many as forty without stones ; prob- ) 
ably in at least a few of these cases the operator neglected to note their 
presence when he dictated the account of the operation. 


In these cases there were seventy-four, or 37 per cent., in w 
were no adhesions about the gall-bladder, and nineteen, or 9.5 per cent 
which the note about adhesions was doubtful of interpretation. ‘The facet 
that between one-quarter and one-half of the total number were not walk 
off is a fact which demonstrates the possible danger of spreading inf 


in the event of perforation. 


Twenty-seven cases, or 13.5 per cent., died, their average age being 528 
years. In these fatal cases the average duration from onset to operation was 
15.0 days, and in the other 173 who recovered, the average time from onset 
to operation was 8.3 days. I went over the figures carefully, because it was 


in few instances, difficult to be sure of these lapses of time; I believe ther 
to be, on the whole, accurate. The length of time seems long, and 


instances this was due to the fact that the patients were sick at home 1 


days before they came to the hospital. In any event, they show a striking 
difference between the two groups, the fatal cases having been giver I] 
tive treatment a whole week longer, on the average, than those which got 
well. 

Of the fatal cases eight, or 30.7 per cent., had local perforation, non 


had general peritonitis, and four were doubtful. Furthermore, six, or 22.2 
per cent., had no adhesions, seventeen did have adhesions, and in four the 
was no note. 

The operation consisted, in the twenty-seven fatal cases, of cholecy 


7) 


stectomy in fourteen and drainage in thirteen—practically equal numbers 
In the 173 who recovered, complete removal was done in three-quarters—1 3 
or 75 per cent. These figures prove nothing—one might interpret them 
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favor removy Inste. yt drainage, w 


conclusion 


| look + the above ndings, though they are not striking. as 
ing support for the contention that inco era procras‘tinatio 
cases may be poor judgment 

The general dictum that a septic process, anywhere in the bos 
he drained, without undue delay, seems to me to hold true in infectio1 
raph ewer re certain objection against precipitate of 
first, the patients condition may be poor, and require ameliorati 
an operatiol pertorny na very acute stage may necessitate simple 
age rathet1 than the preferable cholecystectomy n regard to the 
would Say tl wit! ut question, proper med cal Car¢ should at onic 


stituted, and pre-operative measures should be undertaken. such as cart 


the heart, administration of fluids and similar procedures. In a des 


¢ 
: ‘ ratict , ha nt? nal ; ] 111¢¢ 1? ‘ } 
sick case, | cCTallo vHNe Contains aled, us as 1 may ce in ¢ 
cases Of extreme peril tis due to a pertorated appendix In regard 
mY +] | P | | | 
second. th DOSSIDI e operation having 0 « muted to drat 
believe that the dou the operation in two stages may be prefer 
ES a a € doing 1 all in ane it the oall_ bandas te. , 
waiting with the hope gy ital one; it the gall-bladder 1s not tov 
] . 7, | ' ] try ’ ren : ] jo ‘ ] 
diseased, and a ston ( emoved, a second operation may not be necte 
lita , ' ’ ; ‘ ’ "\ +] ; ; +] 
and 1f a second ope 3 necessary he tact the previous operati 
been pertormed do t make it much more dithcu he operat 
the acute stave 1 CST riormcada witli some other anzsthesia that 
spinal ancestii ail su ( ful in many cases: a very Satistactory met 
the use of lo anesthe supplemented, when necessary, by nitrous 
tr? +} "\1 rot f } ] 
in this instance e pre erative use of morphine and scopolamine is « 


value \1 (tempt hould always be made to determine whether 


a stone in the cysti ict, and, if there is, to dislodge it | would 


operative measure id, where possible, be allowed: but. not 


presence Ol ery acutl VInptoms 


My experience, and the scrutiny of the above cases, lead me to tl 


clusion that, when confronted with the the acutely infected gall-bladde 
surgeon's attitude shi not be, “How long shall I postpone this 
tion?” but “Why shou | not operate now?” In the presence of 

subsidence of symptor nd signs of which the surgeon is sure. an 
the patient’s conditi d, operation may be safelv put off ea 
other hand, there is a persistence of temperature, tenderness and spast 
particularly, and most important, if there is sever pain, not easily cont 
surgical interventio1 uld be undertaken without delay In ca 
which the patient’s condition is questionable, the surgeon should not 


himsel f to be tempter into complete removal oft the gall bladder 


instances simple drat e is not an operation to be deprecated: it 


the very best thing, and may represent the first stage in a life-savi 
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cedure, comparable to preliminary cystostomy in the acutely tructing 
prostate. 
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EXTERNAL AND INTERNAL BILIARY FISTULA 
FOLLOWING CHOLECYSTECTOMY 


By Frank H. Laney, M.D. 


OF BosTon, Mass. 


In 1923,* we published our experiences with our first two transplanta 


tions of complete external biliary fistula. We have now done the operation 
upon ten patients, with the following results. 


Six are well and free from 





Fic. 1.— Showing diagrammatically the fistulous tract running along the bed of the ver 
' > - } 1 ; ’ 

in dotted lines the plan ot coring it out of the abdominal wall Inserts showing the fistulous 
corea out of the abdominal wal ! in one the button of skin being cut away; in the other, the 

section of rubber tubing tie 1 of the fistulous canal 


symptoms. One has been a complete faiiure in that the complete external 
biliary fistula has returned. She will have another attempt at transplanta 
tion 11 three months more. One is a partial failure in that she is suffering 
Irom intermittent frequent attacks of biliary obstruction or infection so 


. ‘ ‘ >: . - . 
Implantation of Biliary Fistula into Duodenum, Journal of the American Medical 
Association, March 3I, 


1923 
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FRANK H. LAHEY 
that she does not enjoy life, and will probably require reéstablishment of thy 
external biliary fistula. ‘Two died following the operation. 

We have published the operative plan as we have employed it d have 
laid down a few rules which we have learned as the result of our experiences 
with these cases which may be helpful to others. The most important of 
these is, we believe, that the fistulous tract may be cored out of th lomiy 











Fic. 2 The anterior surface of the liver freed from the parietal’ perit 
to meet the jejunum (or pre-pyloric gastric region) pulled up, with the opening ir 
into which the sinus is to be transplanted One sert shows a method of mak 
jejunum is used, the other insert showing fistula transplanted and bowel | 


edge so that there is no free fist 
wall, but should not be dissected free from the under surface of the liver 
from which it doubtless receives a good deal of its nourishment, which ir 


turn helps to prevent contraction. (Fig. 1.) It therefore becomes necessary 


to mobilize the stomach, duodenum or jejunum so that it can be brought uy 
to the anterior surface of the liver, the entire fistulous tract pushed into 
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string sutul nd the stomach or bowe whichevet used—sutut 
the capsule of th | ot the fistulous tract which is cored 
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in which we have att ted to produce complete external biliary fist 
we have encounters emonstrated at operatior our case whic 
spontaneous internal | ry fistula had occurre the duodenum or ston 
attaching itself to th tic duct above a stricture and a small and inad 
ef, quate spontaneou I canal being establish 1“ een the two ly 
11 of these four cases, t pontaneous fistulous ca was not of suffici 
iTV $1ze to pr ( ( Ce eat case 1f was necess 
uy to detach th pontaneou stula » establish complete external biliat 


U fistulze, ( | 
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In our experience in establishing these complete external biliary fistule 
we have had some surprising occurrences. In one of our earliest cases jj 
which the common and hepatic ducts had been completely excised at a pri 
vious operation elsewhere, a very satisfactory preliminary exter! 
fistula was established by suturing a large catheter into the hepatic duet 
where several months before it had been cut across just at the point wher 
the hepatic divided into right and left branches. Bile drained well throug] 
the tube for two weeks, at which time the tube came out. For a few days 
there was good external biliary drainage through the external biliary fistul 
without the tube, when suddenly all external biliary drainage ceased, th 
stools became colored with bile, and the patient was not jaundiced. We wer 


considerably disturbed by this first occurrence of this event in our experienc: 
and presumed that either we were wrong in our observation that the entir 
hepatic duct had been excised, or a spontaneous internal fistula had bee: 
established. Within a few weeks bile ceased entering the intestinal canal 
the patient returned to the hospital deeply jaundiced, and was _ reoperated 
upon. Again a complete obstruction was found in the hepatic duct, an 
again a tube was sutured into the hepatic duct and an external biliary fistula 
established. Again, after the removal of the tube, the external flow of bil 
ceased, the stools became colored, and quite evidently another spontaneous 
internal biliary fistula had been established. Again at the end of a few weeks 
bile ceased entering the intestinal canal, the patient was deeply jaundiced 
developed bleeding from wound granulations, and later died 
further operation. 

We have in contradistinction to this experience two other much n 
satisfactory patients—one who came to us with a post-operative, very narrow 
stricture of the hepatic duct due to that structure having been clamped 
at the previous cholecystectomy (done elsewhere), in whom a complete stric 
ture followed a plastic repair of the strictured duct, and in whom we later 
produced a complete external biliary fistula. The other patient came to us 
with complete loss of her hepatic duct following a cholecystectomy done els 
where. In both of these cases, following the pré xluction of complete external 
biliary fistula by suturing a tube into the hepatic duct, soon after the removal 
of the tubes completely satisfactory spontaneous internal biliary fistula 
developed, as was evidenced by the sudden stopping of all external biliary 
discharge and the stools becoming well colored. Both cases are in ve 


satisfactory condition—one at the end of three months and the other at the 


end of twelve months. No jaundice has appeared in either case, the stools 


have remained well colored, and both patients are in excellent healt! 
It is evident, then, that while some spontaneous internal biliary fistula 


may be so situated and possibly of such calibre that they wil 


satisfactorily and not contract, other less satisfactory spontaneous internal 
fistula will occur, will function as internal fistulae long enough to permit 


the external fistula to heal, and later contract and close, necessitating reopera 


tion and, as in one of our first cases, again exposing the patient to the 
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same danger of closure following the production of a second exter 
biliary fistula 

\s we suggested in the publication seven years ago of our des: riptior 
our first two experiences with this condition. we presume that cor 
external biliary fistulee remain open from the fact that the secretory pressure 
of bile is in all probability greater than the ability of the vascularized 
tissue in the sinus tract to contract. The balance of control in this situat 
must, however, be within quite narrow limits, and when in complete « 
biliary fistulee even a very small spontaneous internal biliary fistul 
lished between the duct and the duodenum. pressur within the 
tract distal to the spontaneous fistula hecomes Laetiolt eit tie 
—_ tissu in the external Sinus tract then controls the Situatio1 
contraction and closure of the sinus results 

The explanation as to why some spontaneous internal fistula e1 
open satisfactorily and why some close spontaneously, and as to why « 
plete external biliary fistula do not close can he approached only uy 
problematical basis 

It seems al least pl bable that external biliary hstulze. aS we frst If 
gested in our original article, may well retain a ereatet ability to ' 
contraction when well vascularized, as when the sinus is completel 
contact with the under surface of the liver throughout its entire extent 
where certainly an excellent and profuse blood supply IS al hand to su 


vascularizatio1 [his same feature may possibly supply the controll 


factor in spontaneous internal biliary fistule when the duodenum o1 


STO! 


attaches itself directly to the under surface of the liver over the sinus. 


spontaneous anastomosis then occurs between the duodenum and the vas 
cularized sinus in the liver bed. producing rect fistula which will 
contract as has been the case in the spontaneous internal fistulze spoke 


above. When, however, the fistulous tract burrows for any distance t 


reach the duodenum and a free sinus of am length unvascularized by attacl 


ment to the liver bed is established. contraction as the result of bile irritatioy 


infection, and lack of blood supply probably then occurs 


From our experience with the production of complete external bili 
fistula, we have learned then that spontaneous internal biliary fistulz 
at times the cause of failure of external biliary fistule to remain open 


such time as they are ready for tr 


ansplantation, and that if we wish to pl 
tect the patient against th 9 


e possibility of his external biliary fistula bein; 


either completely destroyed or made ineffectual by the spontaneous estab 
lishment of a communi ition between the fistulous tract and the duodenum. 
measures must be taken to lessen the likelihood of such a calamity 


Because of our experiences with a patient who has developed inadequate 


spontaneous 1 


ternal fistulae. thus spoiling the external fistule before the 
could be transplanted, w 


ve have attempted to prevent this undesirable event 


by turning up the omentum over the duodenum and suturing its right fre 
ae 
order to the posterior parietal peritoneum just proximal to where that 
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structure passes over unto the first portion of the duodenum an er the 
pylorus and pre-pyloric region. (Fig. 4.) We have done this now in by 
two cases, but we hope that the interposing of this structure between th, 
fistulous canal and the duodenum will at least lessen the chances of th, 

occurrence of a spontaneous internal biliary fistula and = destructioy 
impairing of the complete external biliary fistula. 

We have now operated upon one of the cases in which omentum was 
interposed as described above between the fistulous tract and the duodenyn 
and stomach, and it in no way interferes with the ease with which th 
transplantation of the external biliary fistula can be done. Based upon oyr 


Od 


in omeéentw 





Fic. 4 The method of suturing omentum over the duodet 
pre-pyloric portion of the stomach to the parietal peritoneum to prevent de 
of the external biliary fistula by the production of a spontaneous inter 
fistula between the fistul n the bed of the liver and the duodenur 
The pylorus is shown in outline beneath the omentum placed er it I 
line on the interposed omentum shows the incision to be made } 
through which stomach w be pulled for implantation of the fistu 


experience with only this single case, it seems possible that it n 
value, since it makes one able to conduct the transplantation of the cor 
fistula almost extraperitoneally. 


In this case, after the abdomen had been opened and the fistulous 


prepared for transplantation by coring it from the abdominal wall, an oper 
ing in the interposed omentum was made over the portion of the stomacl 


1 


close to the pylorus and a sufficient amount of stomach to reach readih 
up to the edge of the liver at the base of the free portion ot the fistulous 
tract pulled out with Allis forceps. The edges of the rent made in the 


omentum were then sutured to the base of the apex of stomach pulled 
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1 through the rent in the omentum, thus making the portion of the stoma 
: into which th fistula was to be transplanted largely extraperitoneal. ( Fig 5 
™ The stomach we believe should be employed when possible 1) becaus 
‘ we know from our experience with one of those cases now well seven years 
» after transplantation ot a fistula into the stomach, and from everyone's 
experiences with cholecystgastrostomy in carcinoma of the head of. the 
c pancreas, that the stomach tolerates the introduction of all bile into it satis 
6s factorily; and (2) because, should leakage occur following the transplanta 
ie tion of the fistula, it will be of much less serious consequence if it be a 
. gastric fistula rather tl duodenal one 
With the pre-pyloric portion of the stomach pulled out through the 
opening in the omentu ind that structure sutured to the stomach to mak« 
{ 
; Ar has bee 
mentum 1 the I Phe se-s 
a eaielat : gh 
the dotte 1 line ‘ the sé 
the s \ he S s 
stricture how it 
it extraperitoneal, a small opening is made at the apex of the pulled-out 
stomach at the point which will readily reach the anterior surface of the 
liver at the base of the fistula, a suction tube passed into the held-up opening 
. and any excess of gastric contents sucked out lwo stitches are passed 
ut through the capsule (and scar tissue) on the under surface of the liver, one 
on either side of the fistulous canal and just beneath the shelving edge of 
i the liver. These are thet passed through the stomach wall superior and 
» to either side of the opening in the stomach, as will be seen by Fig. 6, will be 
ch the sutures which are t ipproximate stomach behind the implanted fistula 
ily when the stomach is brought up to the edge of the liver. It is necessary 
Re to insert these stitches before the sinus tract is implanted into the opening 
he in the stomach, as it is not possible to get them in after the sinus has been 
ed inserted into the gastric opening 
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DISCUSSION 


One should have in mind our suggestion in the original article, that 
short section of rubber catheter of the proper length to fill the free part 
of the fistula dissected from the abdominal wall and not attached to th 


liver should be placed in the end of the sinus, extending up that tract just 
a short distance beyond the free edge of the liver. The rubber tube should 
be inserted so that the purse-string suture in the stomach about its point 
of implantation may be tied tightly to prevent leakage without danger of 
obstructing the sinus. It should extend just beyond the free edge of th 
liver so that its upper free end on angulation may not cause pressur 
perforation of the free portion of the sinus unattached to the live: 

The plan of pulling the fistulous tract well into the lumen of the stomac! 
by means of a counter incision in the stomach and the fixation of the fistulous 


tract by sutures within the stomach is shown in Fig. 6. 


CONCLUSIONS 


The surgical demonstration of inadequate spontaneous internal biliary 
fistulae between the hepatic duct and duodenum or stomach above strictures 
of the hepatic duct after cholecystectomy 1S reported. 


The spontaneous closure and entrance of bile into the intestinal tract 
from complete external biliary fistulae by undemonstrated but presumably | 
certain spontaneous internal biliary fistule is reported, as is the satisfactory | 
progress of these cases over a period of three and twelve months respectively, | 

The possibility of destruction of the preliminary complete external 
biliary fistula by the occurrence of inadequate spontaneous internal biliary 
fistule, together with a report of such an occurrence twice in the sam 


individual, is reported and a plan to prevent it is proposed. 


Discussion: Doctor Ga'reEwoop, of Chicago, said that he had see: 
number of cases in which the gall-bladder had been removed and subsequent 
obstruction due either to stricture or to complete cutting of the duct occurred 
In the first cases he attempted by the method suggested by W. J. Mayo t 


1 
+} 


bring the stomach, or the intestine, to the stump of the common or th 
hepatic duct. It is an operation which is time-consuming and which is difficult 


in patients who already have a considerable handicap. After he saw Doctor 


& toad cont 


Lahey’s first communication he wondered why the fistulous tract had 

been used before, and since then he had used it in three instances. In eae! 
of these he had been able to use the stomach. He prefers the stomach if at 
all possible, first, because the gastric fistula is preferable to the duodenal 1 
case they have a ieak, and second, because the stomach seems to have less 
bacterial flora, and, at least from an experimental standpoint, secondat 


infection of the liver is not so likely to follow. In all three of these cases 
} 


he had had, at least temporarily, a good result. One of these patients 
reported about two years ago as being perfectly well for a year and a half 
Since then she has had attacks of jaundice, and while relatively well, evident 

has some intermittent obstruction. The other two patients are still well 
but he was somewhat dubious as to whether these fistulous tracts will subse- 
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BENIGN PAPILLOMA OF THE COMMON BILE-DUC’ 
By Autrrep T. Bazix, M.D. 


or MontTREAL, CANADA 


A MALE, aged seventy, occupation farmer, was admitted to the Montreal 
General Hospital with complaints of abdominal pain, dyspepsia and jaundice 


For ten to twelve years he had suffered from attacks of severe colicky pain, 
latterly more frequent, and accompanied or followed by jaundice of temporary 
duration. The attacks have lasted three to four days and in the intervals 





Fic. 1 Photograph of drawing made at operation The cystic duct A 
has been cut across and pulled hack Note the papilloma C in the comn 
bile duct and the dilatation of the duct B above it Che slender pedicle « 


papilloma is seen to the left side 


there have been slight dyspepsia and a tendency to constipatior \1 
observation made by his family physician was that the attacks of colic were 
neither as sharp nor severe as those caused by gall-stones. His medical his 
tory is otherwise free from any illness but chicken-pox and influenza 


He presented a well-developed and remarkably preserved physique. The 


sclera were icteroid, chest clear, slight cardiac hypertrophy and blood-pres 
sure 182 systolic, go diastolic. The examination of abdomen revealed tender- 
ness along the right costal margin. Murphy’s sign positive, Robson's point 
negative, liver edge palpable and slightly tender. There was bilateral crypt- 
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orchidism, the right testicle being in the inguinal canal, the left on the pubi 
ramus. There was no evidence of hernia. Urinalysis normal. Blood u1 


nitrogen seventeen milhigrams per 100 cubic centimetres, creatinine 1 15 
Fasting blood sugar .105 per cent., blood sugar time curve revealed a dimin 
ished tolerance but no delay in assimilation. IR idiogram of gall bladder after 
intravenous administration of iodeikon showed complete absence of all ga!l 
bladder shadow, but no calculi 
Diagnosis.—Cholelithiasis, cholecystitis—stone in the common duct 
Operation, \pril 10, 1929. The gall-bladder was moderately distended but 
the wall was tree trom adhesions and presented little if any alteration frot 
normal. The cystic duct was moderately dilated but the common duct was 
distended to over two centimetres in diametet lhe toramen of Winslow 
was patent and caretul palpation failed to reveal any toreign body | 
common duct or in the ampulla of Vater The pancreas was normal 
consistence The junction of cystic and common ducts having been isolated 








showing epithelial lin rtace t tun A and showing characte ft epithelial cells lining 
oss sections of glar BBBB face ot the tumor A interglar lar t 
B l I l C” lined with « 
he ¢ | ells r l 

, 

I t i 


the cystic duct was divided, followed by a rush of pale, almost “‘white’’ 

\s this was removed it was noted that fre sh blood streaked the bile strean 
and was emerging from the lumen of the duct Swabbing pressure on the 
dilated duct to remove the obscuring flow of bile was followed by the 
extrusion of rounded pale bodies having the appearance of the component 


a} | 
parts of a white raspberry [his revealed the true diagnosis 
The common duct was split downwards and the “red raspberry” cam 
into view. To uncover the whole of the papilloma it was necessary to divide 
the peritoneum and displace the duodenum. The fragile, freely bleeding 


papilloma was attached to the anterior surface of the duct by a narrow pedicle, 
and because of the distension of the duct it was possible to remove that 
portion of the duct which served as the attaching base. A second pin-point 
sessile papilloma was observed on the posterior wall of the duct just distal 
to the site of the principal tumor. T-tube drainage and repair of duct wer 
instituted. Convalescence was uneventful and recovery at present writing 
1S complete. 
Examination of the removed gall-bladder, gross and histologic, showed 
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papillomatous change and little if any alteration in the structur 
mucosa. Reference to the illustrations discovers the character of 
gTCss and histologic. 


a Isolated benign papilloma of the common duct is apparently rar 
papilloma of the gall-bladder is, on the other hand, less rare, 


present is frequently associated with papillomatous changes in th 





. 
All of these papillomata are potentially malignant but we believe tl 
specimen no evidence of malignant change presents. I am indebt 
L. J. Rhea and F. D. Ackman for a search of the literature. Thi 
Fic. 4.—Microphotograph of longitudinal section of pedicle of 
tumor No infiltrating epithelial cells 
cases are variously described as polyps, adenomas, lipomas, efc., a1 
instances were associated with inflammatory changes, but rarely wit! 
1. SomMER, RENE (Beitrage zur Klinischen Chirurgie, vol. cxxxviii, p 
1927), deals with papillary tumors of the gall-bladder and bile passages. H« 
case of benign papilloma of the common duct, but, in the main, his contributior 
cussion of malignant papillary growths of the gall-bladder. 
He points out that there is no relationship between the size of the papill 
degree of its malignancy or extent of the metastases. 
2. Konyitzny (Erg. d Allgem. path. und pathologischen anatomie, Bd 
| p. 827, 1911), contributes a comprehensive article most of which is devoted to n 
tumors, but a small portion deals rather fully with benign tumors. He stat 
benign tumors of the extra-hepatic bile passages are extremely rare and sucl 
| been described are, for the most part, in the common duct. 
| 


3. Pozzi, G. (Gazetta med. ital. lombard, Nr. 49, 1880), observed a fort 
man with obstructive jaundice of eighty-seven days’ duration which suddenly 
followed by passage by bowel of large quantities of thick bile and six hard 
sized polyps, presumably originating in the common duct. 


660 











+ 
' t-mort 
OSL e 
I 
Ve 





J 
6 L¢ 
commol 
stricture 
D> 
- R 
duct sit 
 & 
Berl I 
enn 
stones 
growtn 
( 
ms . ) 
cxi p. << 
t ported 
C} t 
thi ken f 
11 
tne Wallis 
10. A 
hy 
j, 1, Ab 
sged ftihr 
SIZEC 
‘ rim 
nm. 2 
] } 
CcescrTripne 
Wome 
\ 
[Zz \ 


thirt 
; the 


uA 
1nd 
let 
ducts 


Galler 


Ve 





thonoht ¢ 
the 4 

e tumor 

ID NX 

; L-l; \ 

Kl \I 
ti oT { t 
hemort 
catarr ] 
a il ti 
henati | 
Only the 
listended 
+} P 

{ tos TY 
growth re 
without ce 























ALFRED T. BAZIN 
Discussion : Dr. Epwarp W. ArcHIBALD, of Montreal, Canada, reported 
a somewhat similar case to that of Doctor Bazin’s. The patient, a woman 
of about sixty, had been operated on in a small hospital for some gall 


bladder condition, the gall-bladder being removed. This was in the spring 
of last year. She was well through the summer, but in September began 


to have renewed attacks of nausea and jaundice, though without pain. Shy 
had a great number of these attacks during the winter, one every week or 
ten days. The jaundice lasted usually about two days. She had _ nausea, 
but never any pain. He operated and found no stone in the common duct, 
and only a very moderate dilatation of the common duct. A large probe. 


passed through the opening of the common duct into the duodenum, ap 
parently met with no obstruction. He opened the duodenum, and then found 
a tiny papilloma projecting into the lumen of the duodenum, involving only 
the anterior half of the common duct at its opening, and he excised it. It 
proved to be a pure benign papilloma. The patient made an uneventful 
recovery. The point he wanted to make is that one should not be content 
when one can discover nothing in the common duct under such circumstances. 
but should proceed without hesitation to open the duodenum, whereupon on« 
may be rewarded by finding something of this nature. Such small tumors 
cannot be recognized by palpation. Kausch, in his very excellent original 
article emphasizes this point, that many of these small growths may not be 
palpable, and that only a duodenal exploration will reveal the true nature of 
the obstruction. 

Dr. Frepertc W. BANncrort, of New York, said that prior to 1903 he 
analyzed some sixty cases of acute cholecystitis that had been treated as emer- 
gencies and operated upon soon after admission. Either cholecystectomy or 
cholecystotomy had been performed. In this series the mortality approached 
18 per cent. The recent improvements in anesthesia and_ post-operative 
therapy would probably bring down such emergency operation percentages 
to some place around 15 per cent. 

While unquestionably a few cases of cholecystitis do perforate without 
walling off and do form abscesses, he thought that, in general, cases in 


which operation has been delayed for several days until the temperature 


has subsided do much better than when operated upon immediately. He 


believed one might take a middle ground. if a patient’s temperature and 


leucocyte count does not subside within forty-eight hours, operation should 
then be performed, as it is obvious that either gangrene is progressing or that 
there may be a perforation either into the liver or into the neighboring 
peritoneum, with the formation of a localized abscess. From a study of the 
cases analyzed in 1903 he was convinced that an immediate cholecystectomy) 
in an acute cholecystitis is in general a dangerous procedure. Moreover, 
with delay there is a possibility of introduction of fluids or transfusion 
which will help to build up the resistance of the patient. 











RECONSTRUCTION OF THE BILE PASSAGES WITH SPECTAI 
REFERENCE TO HEPATICO-DUODENOSTOMY 
By Le Granp Guerry. M.D 


OF COLUMBIA. S.-( 








BerorE the Surgical Section of the American Medical Associati 
met in Chicago, October 12, 1918, I presented a paper on “Re 
of the Bil Passages. \t this time we said, in 1 irt, that surgeot 
occasionally forced to th necessity it reconstructing the common duct 
| Surgical literature is full of case reports, and many methods hav ( 
advocated by equally $s many authors transplant Y Of tascia: transp! 
of blood-vessels; transplanting of the peritoneal layer of the duod 
and so on to the end ot the chapter 
Experimentally, many plans have been tried on dogs with varvit 
of success. Untortunately, however, methods that will work with 
satisfaction in the experimental laboratory will not always be successfu 
applied to the hun abdomet 
My personal conviction has always been that wheneve r direct anast 
could he established hetween the bile passages and duode num, the best re ult 
would be secured. Contraction of the transplanted tissue is the thin: 
causes failure in all of the so-called autoplastic reconstructions. It has beet 
shown experimentally in the so-called autoplastic reconstructions tha 
traction will and does occur if there is not a proper submucosa, even thou 
the structure transplanted may have an epithelial lining 
Whenever we can do a direct anastomosis, we are assured. first. 
ample mucous lining to the reconstructed duct, and, secondly. of a sufficic 
submucosa and peritoneal surface to prevent contraction Here, as els 
where in surgery, circumstances alter cases, and it will not be possible 
to do any particular sort of operation Conditions must be met 
method adopted which best meets the needs in the individual case 
We wish now to add to my former report of seven cases two add 
case reports which are embodied in this paper 
Case | A white ma eventy-three vears of ag resented himself con 
of pain in the abdomet undice. He had been operated upon and his gall 
removed, four years be ( llowing this operati he was well for onl 
short time His skin remained slightly vellowish. but it was not until tw 
' that he began | iving |] the gall-bladder re Phe tollowed a graduall 
ing jaundice In the past three months the pain has be e severe, the s 
more or less constant nausea and occasional vomiting, and a progressive loss ( 
The general phy 1 examination showed a mode dice, a tew coarse é 
at the bases of the lung blood-pr« ( SO/SO, ar large hernia throug 
scar of the high right rectus incision of the cholecystectomy here were palpable n c 
in the abdomen, and the other findi vere rn 1 t his age 
Except for a clotting time of six and e-half minutes, the laboratory blood 
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were not abnormal. They showed a faint trace of albumen, and an occasional ‘ 


granular cast, and a very few red blood cells and pus cells. 
A high right rectus incision was made under spinal anzsthesia 
adhesions freed from the site of the former gal!-bladder operation Phe 
the common duct was extremely difficult, but it was finally exposed for 
one-half centimetres along its course. It was divided just below a constri 
duct which showed only a pin-point lumen, this stricture being at the junct 
common and hepatic ducts. The hepatic duct above this stricture was near] 
metres in diameter. A transverse section was done, the distal end ligat th 
proximal end implanted in the side of the duodenum with a double layer 
sutures. Several small stones were removed which had pocketed in the 
the stricture... A small cigarette drain was inserted and the wound closed 
An uneventful convalescence followed. The temperature never went 
and the jaundice had almost entirely disappeared by the tenth day Ther 
ever, a very slight yellowish tinge to the skin upon dismissal three weeks after oper 
tion, though the sclere were entirely normal in appearance. 
A subsequent report on this patient’s condition one month after his 
was that the jaundice had completely disappeared and that he was improy 
Case II.—A white woman, aged sixty-nine, was seen in consultation with Dy 
Heyward Gibbes. She complained of pain in the upper abdomen and bac] 
tion” and of “biliousness.” The family history and past history were unessential. S 
stated that she had “always had a weak stomach.” During the month prior 1 


she had had increasing discomfort in the upper abdomen due to gas and 


radiated to the right back and shoulder. She had more pain in the left bacl 
than in the right. There was considerable tenderness in the upper abdom 
month before she consulted her physician. The stools had also been light 


some time. 

On physical examination, there was a profound jaundice, a rather bad 
tion, a marked bilateral deafness and a slightly enlarged heart. The bl 
was 135/85. In the abdomen there was visible fullness and on palpation ther 
crescent-shaped mass in the right half which extended well down into th 
region. It was smooth, oval, rather firm, and mobile, with, for the most 
definable edge, but in the region of the gall-bladder this edge was lost Phe 
of the examination failed to disclose further physical defects. 

Under ether anesthesia, a high right rectus incision was made. The | 
found occupying a very low position in the abdomen and the gall-bladder 
mendously enlarged. The head of the pancreas was indurated and enla 
common duct was about two-thirds the size of the duodenum. There wer: 
sions around the head of the pancreas and there was a long band of adhesio1 
from the base of the cystic duct up over the gall-bladder and across it 

As the pancreas was very mobile we were able to deliver the pancreat 


almost outside of the abdomen The enlargement in the head of the pancre 
definite and unmistakable; it was clearly evident that the obstruction to the 

duct was at this point. My first thought was that we were dealing with a par 
stone. This was found to be not true, because a small incision was made direct] 


the centre of the mass which was carefully stretched open with blunt forceps 


investigation pushed to such an extent that we could be certain that 1 t 
present, the question then being, Was it a malignancy of the head of the panct 
inflammatory process? It looked macroscopically to be inflammatory \ bit 


pancreatic tissue was taken from the inside of the mass for microscopical e» 
It proved to be inflammatory and not malignant. The pathological report of D1 
Plowden, pathologist for Columbia Hospital, follows: 


“There was received a minute piece of yellowish-red tissue which had no particular 


gross characteristics. 
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Vur position is that the four cases of hepatico-duodenostomy are n 


suggestive and furnish 1 food for thought 
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NEUROFIBROMA ARISING ON THE PERICARDIAL PLEURA* 
By Wituram L. Ke_tter M.D.. Coronet, M.C., U.S. Army 


AND 
Georce R. Catitenper, M.D., Masor, M.C., U.S. Army 
or Wasuineton, D.C 
FROM THE SURGICAL SERVICE OF WALTER REED GENERAL HOSPITAL 

SINGLE neurofibromas of the viscera are relatively rare as indicated }y 
citation of such tumors in the literature. The literature, however, probably 
does not indicate the actual frequency as the cellular picture has led t 
their being designated under several names, as, fibroma, fibrosarcoma, gli 


sO 


sarcoma, and endothelioma. Accepting the criteria for classit ation 
Ewing,’ these tumors are derived from the connective tissue structures 
the nerve, the neurilemma, perineurium and endoneurium, but do not show 
evidence of neoplastic change in the nerve elements themselves though nervy 
fibres are usually found in the tissue near the pedicle and occasionally | 
filaments are seen deeper in the tumor. | | 
Banse,” under the title of “Intrathoracie Fibroma, Neuroma and Fibrosar | 
coma,” reported one case and discussed ten others, partly from the literatur 
and partly from the clinic in which he worked at Greifswald, all of which were | 
found in the thorax. Of these cases three were undoubtedly neurofibromas; 
three were spindle-cell sarcomas arising near the vertebral column and pos 
sibly had their origin from the perineural tissues; three cases were som 
what doubtful, but were apparently benign spindle-cell growths. One was 


a ganglionic neuroma and the other a plexiform neuroma in a case 

von Recklinghausen’s disease. All of these tumors were incidental findings 

at necropSy or, at most, their presence was only suspected ante-morten . 
Gery*® described a pedunculated tumor of 850 grams on the pleura of the | 
left lung overlying the heart. This tumor was revealed only at necropsy 


Judging from the histological picture shown by the half-tone illustration 
it was an undoubted case of single neurofibroma. Because of the varied 
designations of these tumors it is not possible to state that no other reports 
of operative removal of such tumors from the pleura exist \ careful 
search of the literature would lead one to believe that they are of rar 
occurrence. 


CasE.—The patient (N. F.), was a Filipino house servant, thirty-eight years of ag 
who was admitted to Walter Reed General Hospital, July 31, 1928. Her family ai 
previous histories threw no light on the condition which is the subject of this report 


Present Illness —For the past year she had noted pains and tenderness in th 


of the extremities, especially the fingers and toes. During this time she felt that she 
tired easily. She had been troubled with constipation for many years 
* Published with permission of the Surgeon General, U. S. Army, who 1s 


responsible for any opinion expressed or conclusions reached herein 
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Physical examination r vealed a small Filipino Height fifty-seven inches, weight 
. i yunds Blood-pressure systolic 110, diastolic 77 The fingers and toes 
eighty-six P 


howed rather marked swelling or clubbing due to increase in size of the phalanges 
Sri . 
The knees were som what stiff There was dulness and increased voice sounds over the 


left lower thorax laterally and posteriorly with lagging of respiratory movements in this 


area. There was im erate periodontoclasia, but otherwise no important abnormality. 
Réntgenographic examinatio1 owed a tumor in the left lower chest which moved witl 
the diaphragm ( kig I.) \ general medical survey failed to indicate the character 
of the tumor and ré vealed the patient in good condition for operation 


Phrenicotomy was done August 17, 1928 under local anzsthesia. On August 30, 


1928, the tumor was removed under gas-oxygen anesthesia xposure was by an inter 








costal incision in the sixth space, extending from in front of the anterior axillary line 
to a point well beyond the posterior axillary line The sixtl 





seventh ribs were 


divided both anteriorly and posteriorly and turned upward and downward respectively 
The incision was spread by means of a Tufher retractor sufficiently to expose the tumor 
which was incapsulated with numerous vessels running in its smooth capsule. This 
tumor was attached to the pericardium by a broad pedicle five centimetres in diameter 
and to the lower lobe of the left lung by a smaller pedicle two centimetres in diameter 
(Fig. 2.) The pericardial attachment was divided between clamps applied successively 
as division progressed, thus ensuring complete hemostasis. In dividing the pedicle at 
tached to the lung it was necessary to remove a small portion of lung tissue. The 
damaged lung was carefully repaired with two layers of interrupted fine chromic gut 


sutures. After the vessels on the pericardial surface had been ligated there remained 
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a large raw surface somewhat greater than the diameter of the pedick 


patient’s condition it was not deemed advisable to prolong the operatior 
reduce his area in size. 
aid in approximation of pleural and intercostal tissues, which were cl 
tinuous suture for the entire length of the incision. 
and a free loop was left every third or fourth stitch to facilitate clo 
sutures encircling the ribs were tightened and after overinflation of the 


of 


drawn tight. 


drainage. 


There was moderate post-operative shock, relatively easily controlled 
ran a temperature of moderate degree for about a week, following whic! 


was uneventful. 
nous fluid were removed from the 


increased 


positive 


pressure on the 


Drawing showing the 


Twenty hours after the 


this it did not require removal 


Description of specimen 


weighed 660 grams. 


its le mgest 


attachment to periphery. 
tachment a small piece of lung tissue was adherent. 
in the capsule from the area of attachment and were small arteries and larger veins 


diameter, 


Army 


centimetres 


(Fig. 3.) 


Medical 
It was irregularly oval in shape and measured 14 centin 


anzsthesia 


tumor and its 
and lung 


operation, 


breadth and 
At the upper posterior angle of the 


relation to the 


Museum accession 


Three pericostal sutures of silver wire were firs 


This suture was 


apparatus the pleural 
The skin was closed with interrupted sutures of silkworn 





cubic centimetres 


chest, and though there was some accumul 


centimetres 


Vessels radiated around the 


The capsule was smooth and covered with pleural endothelium. 


surface showed irregular mottling near the capsule of a reddish-gray, translucent 


with firmer streaks of paler tissue. 
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the above, one below, and a smallet ne adjacent to the area Ot attachment Phe 
te tumor mass showed pale opaque yellow areas surrounded by more dense tissue. the 
t centres of some oi these opaque areas being necrotic Chere was some blood-filled vess« 
scattered throughout the tissu (Fig. 4.) 
ght Microscopi He e€vanunarioy Sections taken trom the pedicle area showed a rather 
am cellular tissue composed of elongated cells of the fibroblast type. Between thes: 
ans relatively dense, collagenous matrix Dhe capsule was pierced by vessels and there 
Wa were extensions of the tumor cells along these vessels to bevond the capsule, but 
* vessels themselves appear dependent of the tumor tissu For a few millimetri 
beneath the capsule in all sections, the cells wer relatively close together. but as 
_ distance from the blood sup 
™ ply increased, collagen be 
came more abundant 
numerous areas the cel 
were arranged in palisad 
formation around  fibrilla 
centres, and ccasionally 
these palisad lormati 
) surrounded small vessel 
(Fig. 5.) The greater part 
of the dense LiSSu¢ Wa 
formed of bundles of collag: 
fibrils in more less parall 
arrangement with nuclei be 
tween them his arrange 
ment suggested the picture 
longitudinal sections of 
nerve trunk, except that 
there were nerve fibres onl 
in sections trom the area of 
attachment. (Fig. 6.) Here 
| a few medulated fibres wer: 
found but elsewhere — the 
collagen masses appeared ti 
to be free from actual nerve 
elements. Mitotic — figurs 
were not seen, and while 
tumor in some areas particu 
larly near its attachment 
were very cellular, it did 
have the picture of sarcoma rl s g f att oe 
The histological structur: that of a neurofibroma, the type cell producing collage: 
e as does the ordinary fibroblast, while the arrangement is that of the cells surrounding thx 
- hbres and bundles of nerves in a nerve trunk. 
Ki This patient presented one condition, aside from the tumor, which was 
| | of interest: namely, the swelling or clubbing of the fingers and the stiffness 
at- at the knee-joint. The condition of the fingers was that seen in so-called 
al pulmonary osteo arthropathy and presumably it was secondary to the changes 
a2 produced as a result of the location of this tumor in the chest. There was 
no indication of cardiac lesion. Brooks and Lehman! + 5 have described bone 
me lesions in the neurofibromatosis of Recklinghausen, but in their cases they 
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believed that invasions of the bone by the tumor tissue accounted for the 


major changes in long and flat bones. They do not record th 


condi- 


A yl 
Tiree 





rig 





” 
e 


fas 


Fic. 4.—Photomicrograph showing palisading Fi 5 Photomicrograph sl} 
} l. 


of nuclei about bundles of fine fibrils arrangement of bundles of col 


lating nerve structure 
tion found in this case, which presented none of the physical signs 
Recklinghausen’s neurofibromatosis. 


In this connection it is interesting to note that the pain and tender 





Fic. 6.—R6ntgenogram of thorax eighteen months after operatior 


of the joints of the fingers and toes and the stiffness of knees complained 
of prior to operation have completely disappeared, and the osteo-arthropathy 


has shown much improvement. This patient is at present in good health am 
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the working at her previous occupation of house servant, one and one-hal 


Va rie one ™ 
- after the removal ot the tumor, and X ray exXamil ) S Ws no evice ¢ 
of the return of the g1 
ee Tecorded [| single neurohibroma arising on. the pericard 
pleura over the course of the left phrenic nerve with successful operative 


removal. lhe case al presented the bone chan: which hay | 


designated as pulmonary osteo arthropathy 
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DISCUSSION Dr. Hoy » LILIENTHAL, of New resorted thy 





details of a gigantic tumor of the subpleural tissues which he removed last 

"1 | 1 ’ “4 
December. This tumor very much resembled the on that Doctor Keller 
had shown here, and wa t about the same size s discovered quite 


accident. The woman | id been ope rated upol tor a pelvi nditi 


Doctor Heyd of New York who noted at that time a tremendous incurvatiot1 
of the nails and clubbin;: t the fingers X-ray films disclosed almost th 
exact picture present din Do tor Keller's CaS lox tol 


ilienthal operated 


and found that this particular tumor sprang. as most 


these giganti 


tumors of the pleura do. from the edge of the pulmonary lobe. but it looked 


like a lung tumo 


- 
> 
f 

f 


upper lobe of the lun Y i here was a very lar: 
which was cut through without difficulty, an 
chest wall. The patient is now we 
He had also observed and operated upon a gigantic tumor of a similat 
type which was referred to him by the courtesy ot Doctor Woolsey who 


had operated upon the patient and had taken out a specimen the size of 


tennis ball. One pathologist reported the 


case as one of pure fibroma and 
another reported it as a fibrosarcoma of extremely low malienancy The 





specimen examined by Doctor Klemperer of Mount sinal Hospital, New 
York, was pronounced positively non-malignant lhe man came back five 
years later with a softened swollen area near the site ot the tumor which 
was still present. Of course it was impossible to remove this tumor All he 


ed could do Was to shell out pat ot it. and that Dart was pronounced to be 
‘hy malignant. It had changed its character completely t was a lesson in prog 
mn nosis. This patient now has a metastasis in his « ontralateral lung. In the 
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first case, the giant tumor of the pleura with adhesion to the pericardium. 
was able to remove the entire neoplasm in one piece. 

In addition to these two cases he had removed a ganglioneuroma of + 
first thoracic ganglion in a child. The case has been reported in hi 
written some years ago (“Thoracic Surgery.” Saunders, 1925, pp. 286-—2q 
and the patient has been followed up to the present time, which is now near! 
six years without recurrence. 

To those of you who are interested in the subject, I will say that Doet 
Klemperer and Doctor Rabin have handed in a paper to the American Societ 
of Bacteriologists and Pathologists at their last meeting, which will be py 
lished in their transactions. Doctor Rabin went through the literature ye; 
very thoroughly and found only a small number of this type of tumor, ¢! 


is the gigantic sarcomata of the pleura. I think only two of the cases | 
been reported as having been operated upon. Most of these patients die | 
account of the enormous size to which these tumors grow and which produc 
fatal circulatory changes. For the past few years he had pleaded for ey 
ploratory operation in cases of thoracic tumor to me. 

Dr. Mives F. Porter, of Ft. Wayne, Ind., recited the history « 


fifty-four years of age who came to him with a tumor in the region of ¢! 
sciatic nerve a little above the middle, her chief complaint being peculi 
sensations along the distribution of the sciatic nerve below the locati 
the tumor. When first seen, the tumor was about six inches in length, about 
four inches in thickness, and was oval in outline. He removed the tun 
lt was pronounced sarcoma by the pathologists of the hospital. He found 
the tumor close to the nerve, but did not think it necessary to invade tl 
nerve in order to make a decently thorough removal. 

In a few months she came back with a tumor in the same locality 
again excised the tumor without invading the nerve. The third time sh 
came back. Again he excised the tumor without invading the nerve \ gait 
she came back and this time in order to make what he deemed a reasonab! 
thorough operation, he removed about five inches of the sciatic nerve 
ing the nerve at either end, removing the tumor with the nerve. 

All of these tumors were examined by two different pathologists, but 
the same laboratory, and they were all pronounced fibrosarcomas 

Five years after the fourth operation a letter was received by | 
the patient announcing that the day she was writing the letter was the 
anniversary of the fourth removal of that tumor and she wanted him to know 
that she was alive, well, and able to do her own housework. 
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OSTEOCHON DROMATOSIS 


By Emmet Rixrorp, M.D. 


OF SAN FRAN isco, Cal 


M HE R AL SERVICE F STANFORD NIVERSITY 
(JSTEOCHONDROMATOSI! is not merely a somewhat rare disease, but 
otherwise an interesting affection. It is limited to the synovial membrane 


of joints, affecting other joint elements and neighboring structures simply b 


I 


pressure and mechanical interference with function. Bunne (Deut. Med 


\ 
Woch, 55, No. 27), succeeded in finding only eighty cases in the literature 


previous!) to July, 1929. Of these only one was in the hip, but Bunne him 


self reported two of the hip, both in men over sixty l'o these eighty-two 
cases may be added one of the knee herewith reported, and a number of 
others unreported ot which I have learned by personal communication. But 
the affection is probably much less rare than indicated by these figures he 
affection is generally monarticular, for in only three of eighty-five cases were 
two joints atfected (Ot the etiology nothing is known l.exer and others 
suggested that it was a congenital affair dating from the period of formatiot 


of the joint; there having occurred some sort of interference with the diffe 


1 synovial membrane, the late 


entiation Of the mesenchyme into cartilage an 


discovery of the abnormal masses of cartilage being accounted for by the 


~ 


extreme slowness of their development. But it is difficult to reconcile this 


bil 


theory with the tact that the pockets and folds of the synovial membrane 


seem to be sites of predilection and the fact that the trouble is most oftet 
discovered in later middle life, too late to make even so slowly growing 


masses probably congel ital although be it said a few cases have given history 
of trouble with the affected joint beginning in youth. Trauma seems unlikel\ 

at least one can say with certainty that if the disease is to be attributed to 
a single trauma as is done by many of the victims, the extreme chronicity « 
the affection and its slow development would exclude any trauma alleged to 
have occurred shortly before the discovery of the swelling. But chroni 
irritation of the synovial membrane as from repeated slight traumata in some 
pernicious habit of striking or bumping the knee repeatedly as in some occu 
pations, would seem to be more promising as an hypothesis 


S0ehm (Deut. Ztsch. f. Chir., 212, 1928). discusses at length the four 


principal theories of the cause of osteochondromatosis, viz., infectious. 
traumatic, embryonic and neoplastic. He concludes that the disease is of the 
nature of a non-malignant tumor but that trauma cannot be excluded as 
cause. As to the particular points of origin of the process, there are almost 
as many different observations as authors who have studied the mattet 
Examples of change from one form of mesoblastic tissue into another 
are not unknown and from various causes, e.g.. the development of bone in 


muscle in diffuse myositis ossificans, in which there is no suggestion of 
43 
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trauma but in which the blood calcium content is abnormally high: th 
development of bone in a vein long obliterated by thrombosis; the develoy 
ment of a bursa with wall very like synovial membrane under the influe 
of continued movement in pseudarthrosis and in arthroplasty. 
Osteochondromatosis consists essentially of the development of carti- 
laginous masses on the inner surface of the synovial membran Thess 
differ in size and form in the same case and in different cases. In cases 
they consist of great numbers of cartilaginous buds varying from mi 
scopic size to individual chondromata several centimetres in diameter 
monly with small pedicle and hence often broken off becoming loos¢ 


J 


in the joint. They seem to be entirely independent of the joint cartila 
proper which even in exaggerated cases remains apparently normal. Reichert 
(Deut. Ztsch. f. Chir., 1900), reported a case in which the new-grow 
cartilage took the form of large flat plates. There is a marked tendency 
the development of bone in the centres of the cartilaginous buds or papilla 
well as unorganized calcification. Since the advent of the Rontgen-ray thi 
fact makes the diagnosis relatively simple though previously difficult. Th 
X-ray picture, showing, as it does, multiple points or masses of calcificatioy 
in and around the joint but detached from the bones which latter are esset 
tially normal in outline, can hardly be confounded with that of any other 
lesion. There often is demineralization of the bones of the limb such as j 
common in non-use, also evidence of pressure effect, but the picture as 
whole is very different from those of ossifying sarcoma, budding exostosis 
arthritis deformans, excessive callus following fracture, myositis ossificans 
etc. It is a curious thing that muscles, aponeuroses and fascias about 
joint may be penetrated or rather traversed by the cartilaginous masses at 
yet there is no true infiltration as in malignant tumors, the collective masses 
remaining encapsulated. It is as though the catilaginous masses backed out 
through areas of least resistance carrying the expanded synovial membran 
before them. The skin seems not to have been penetrated in any case thus 
far reported. Extension is purely by continuity; metastasis has 1 
been observed. There is no abnormal amount of fluid in the joints as 
neuropathic arthropathy though the surfaces of the cartilaginous papilla 
moist with normal-appearing synovial fluid, nor is there comparable absorptiot 
of the bones giving rise to abnormal mobility. Histological examinatiot 
shows the abnormal masses to consist of apparently normal cartilage, per! 
somewhat more cellular, with central calcification and bone formatior 
Clinically, the cases differ chiefly in phenomena which might be expected 
to vary with the duration of the process and the size and location of the 
cartilaginous masses—swelling, limitation of motion, rarely spontaneous pain, 
possibly some pain in attempting to exceed certain limits of motion, shar 
pain, to be sure, when one of the loose bodies, especially if extensively 
calcified, is caught between the bones of the joint—in the hip there has beer 
reported pain suggestive of sciatica—limping, if in knee, hip or anki 
atrophy of muscles, sometimes contractures, but above all and most chara 
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fifteen centimetres. Blood Wassermann reaction negative, leucocytes 7,500 


{ ce 
polymorphonuclears, 40 per cent. lymphocytes, urine negative. X-ray fil: owe 
normal bone contours, but an infinitude of minute specks, evidently shadow f calciun 
particles, presenting such a picture as would be given by looking at the Mil Way 
throught the leg if by some miracle it had become transparent. In stereos« 
tion the bones, normal except for some demineralization, seemed to be suspx 
cloud of minute stars. 

Under local anzsthesia the subcutaneous mass on the outer side of the t w 
exposed. It was completely encapsulated and when incised was found t 
widely with the upper part of the joint so that the finger was readily intros lr) 
diagnosis was evident—histological examination showed merely cartilage wit 
tion, nothing suggestive of malignancy It was a question whether to perform resect 


of the knee as is commonly advised or to dissect out the entire synovial membrane ar 





Fic. 2 Interior of joint; patella retracted Fr 3 Interior of supra-patel 
make an effort to preserve some motion in the joint. The latter procedure was chos 
and carried out as follows: 

Through a wide horseshoe incision with concavity above, the patella was s 
through transversely and the muscles and fascias divided in the same lin he entiré 


synovial membrane (Figs. 2 and 3) was found to be involved in the process 
excised, even that on the cruciate ligaments and on the posterior aspect 

above the femoral condyles. The bone and joint cartilage proper seemed mpletel 
normal. To gain access to the posterior parts of the joint and the bursz all the liga 
ments of the joint were cut except the cruciates. The large mass extending dow! 
calf was removed through a second incision. The dissection was not difficult becausé 


the complete encapsulation of the cartilaginous masses, which were therefore easil 


shelled out (Fig. 4). Some of the intra-articular masses were attached to the synovial 
membrane by long fibrous threads; many were loose in the joint. The patella w 
drilled and sutured with silver wire as in transverse fracture—the ligaments, muscles 
and fascias with fine chromicized catgut, skin with interrupted silk-worm gut \ sn 
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] 


rubber dam drain was lett in the lateral aspect of the joint tor twenty-tour hours N 
splint was applied but the leg laid in slight flexion over a pillow 

, Normal wound healing patient out of bed on crutches o1 the fifteenth day Ni 
massage Or passive motion was prescribed but patient was encouraged to move the kne« 
actively as much as he could. In three months all swelling had disappeared, the knee 
appeared perfectly normal with perhaps 10° of active flexion There was not more 


limp than would be accounted for by the limitation of motion, lateral stability excellent 
but by way of caution patient wore a cane when on the street 
] 


Nine months alter operation there was almost m limp, extension was normal. 


active flexion 45 There was no sign of regrowth of cartilage, but. of course. the 


; 


patient could not 


been left behind, or minute bits of cartilage by which the process might be continued 


be assured that some small portions of synovial membrane ha 


Final histological examination by Dr. W. Ophuls was reported as showing “clusters 











Masses g 
of small pieces of hyaline cartilage which are embedded in fibrous tissue. The cartilage 
is quite cellular especially at the edges. It is partly calcified and shows signs of 
beginning ossification.” 
The cellular charactet { the cartilage above cde scribed and the fibrous tissue 


accompanying it would seem t 


» speak strongly for an inflammatory origin of the 
process. The fact that the patient noted the swelling for the first time at the age of over 
sixty-two speaks against a congenital origin especially since he is something of a 
sculptor and a good observer of form. Moreover, the fact. that the entire synovial 


suriace of the joint was involved further suggests surtace irritation as the cause 


Discussion : Dr. CHartes GESCHICKTER, of Baltimore, Md.. alluded to 
the relation of these lesions to certain histogenic processes about the joints, 
and discussed the mode of extension of this type of cartilaginous tumor. 


It is not possible to deny a connection between the lesions of osteochon 





CHARLES GESCHICKTER 


dromatosis and normal developmental processes in the tissues, merely o 
the grounds that they occur most frequently in adults. Nor can it be as 
sumed that because much fibrous tissue is present in the lesion, that this 
connective tissue is a defensive reaction and that the lesion is the it 
flammatory. As a matter of fact there are fundamental embryonic changes 
which occur in tissues about the joints, which date back to fcetal life, and 
which persist in the adult in the regions of the normal joint capsule, the 
normal synovia and at the points where tendons and ligaments attac! 


periarticularly. 


These tissue changes which are identical in character in both the e1 


and the adult, and which we believe are related to the lesions of osteocho; 
dromatosis concern the differentiation of cartilage and bone from a primitive 
form of connective tissue. This primitive connective tissue which gives risi 


to cartilage and which subsequently may ossify if irritated or infected, is 


present not only at birth and in the normal embryo, but persists throughout 


life. WKollicker, in 1853, showed that cartilage cells and small cartilaginous 
masses embedded in connective tissue were part of the normal histology 

tendons, such as those that attach at the heel and about the knee joint. B 
excising bits of tissue from the region of the joint and the neighboring 
tendons and ligaments, we have confirmed the findings of Kollicker and hay 


found in addition that these cartilaginous masses are not restricted 


ments and tendons, but may be found also at the point of reflexion 


normal joint capsule and in the region of the synovia. The significance: 
the cartilage and partially ossifed material found in these. stru 
must be attributed to the developmental powers of the connective tissue 
which they are embedded. This connective tissue retains its primitive power 
of forming both cartilage and bone, and its persistence about joints accounts 
for the chondral and osseous masses found not only in chondromatosis of th 


knee joint, but also in the so-called calcaneal spurs at the heel associated wit! 
chronic gonorrhcoeal arthritis, and for such lesions as calcified bursitis 
the osteophytes of the proliferating form of chronic arthritis. Si 
synovial membrane is derived from this same connective tissue, it 
involved by the same type of pathological processes. 

The extension of the disease of osteochondromatosis, which usually origi 
nates in the synovia, into the neighboring ligaments and tendons is 11 
probability not a matter of extension, but of a further involvement 
identical type of early connective tissue by the same pathologic process. Suc! 
a diffuse involvement has been reported by Doctors Jones and Hendersot 


the Mayo Clinic in a case in which there was not only osteochondromatosis 


of the knee joint but cartilaginous exostoses above the knee and about the 
femur at points of tendinous attachment. It is interesting that the « 
tilaginous exostoses in this case showed histologically the same type of trans! 


tion from connective tissue to cartilage to bone that was found in the 
mice within the knee joint. In this particular case the exostoses later gav' 
rise to osteogenic sarcoma. This single case in which osteochondromatosis 
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of the knee joint, exostosis above the knee and osteogenic sarcoma 
all found in the same patient, illustrates very empl atically the close rel 
ship of these various types of new growth to the fundamental transitio1 
processes found in 
yarious neoplasms to each other. On this basis it can be said that 
chondromatosis is only one of a group Of processes that may occut 


nective tissu which retains the power ol both cartilage at d bone fort 


Osteophytes 1] chro 1¢ arthritis, exostoses ot bone al ‘a even certall t 
of osteogenic sarcoma may show a similar type of patholog 
The histogenesis ot these lesions is easier to trace than their « 
: 2: +] . ] : } ] - | ] 1 ¢ | 
etiology. In discussing le etiology ot these iesions, he dittered tron T 


Rixford in that he believed the location of the growth a more import 
consideration than the age of the patient. he significance of the lo 


of these lesions within the joint and the occurrence of similar pat! 


changes in the immediate vicinity ot the joimt is that the connective 

involved by the lesion persists in an undifferentiated form in adults in 
such locations mbryologically, connective tissue which gives rise to 
lage at the site of the future skeleton disappears shortly ter the bones 
been prefort ed in cartilage t is only about joints and periarticular] 
strands of this same mnective tissue exist for the purpose of taking 
in the development of the future joint. Why these strands should cor 
to function long after the joint structure 1s complete 1s not entirely cl 


is also not clear how trauma and intection act in stimulating this undittet 


tiated tissue to further development It is nevertheless a fact that both t 
and infection may act ter in lite to produce true tumors in this tissu 
in this respect he agre with Doctor Rixtord that inflammation a 
mav be exciting causes Nevertheless it is important to emphasize tha 
actual diseased tissue of osteochondromatosis represents an over-stimul 
of a normal process a1 that this peculiar combination of fibrous 
cartilage and bone is not restricted to this particular malady 

Dr. Dat ; B. P sTER, of Chicago, Ill, said that an unusual f: 
of Doctor Rixtord's 4 s{ Was that st) Many Ol the osteocartilaginous 
bodies remained attache In the cases of multiple bodies that he | < 
the great majority of them have been free in the joint, but the large one 


likely to be attached lhe free bodies are nourished by the synovial flu 
increase in size, afford the best example of tissue culture im vivo t 


met with Chere is usually a fibrous peripheral layer which passes ovet 


> 


hyaline cartilag hich in turn passes into calcified cartilage. Lamella 
bone also ror whi h are tree ot Haversian canals and ot! bone marrow 

Multiple loose bodies occupying both the anterior and posterior rec 
of the joint are best removed through an anterior median incision et 


splitting or circumventing the patella and through postero-mesial and postet 
| ‘ 4 
lateral incisions just back of the ham string muscles on either side 

Dr. ERNES \. CopMAN, of Boston, Mass... said, in regard to the « 


which Dr. Bloodgood alluded to of a very large osteochondromatous tun 
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of the upper end of the humerus, it was not “inadvertently,” that he left th: 
chips in the wound. He had disarticulated the joint and excised the tumor 
to about the mid-humerus, but as the nerves and vessels lay in tunnels in thy 
tumor, chips were necessarily scattered through the tissues. He knew they 
were there and he cleaned out many of them. | 

The operation was about fifteen years ago. Many of the chips grey 
afterward and although they were almost microscopic, they would develo; 
tumors as big as hen’s eggs composea of pure cartilage. Some of them even 
appeared up around the clavicle. These had a myxomatous consistency 
After repeatedly removing these small growths, he made a shoulder girdl 
amputation. The patient has been well since. 

The case illustrates a lesson that osteochondromatous tumors that hay 
bone pedicles should be thoroughly excised rather than have any relation t 
the particular disease, an instance of which Doctor Rixford had _ presented 
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CANCER OF THE BUCCAL MUCOSA 
THE RESULTS OF TREATMENT BY OPERATION AND RADIATION 
By CHANNING C. Stmmons, M.D 
oF Boston, Mass 


4N ANALYSIS OF i ASES OBSER A THE MASSACHUSETTS GENERA HOS a , HE COLLIS 1 HUNTIN 


MEMORIA 1OS! AL IN THE THREE-YEAR PERIOD FROM L¥2 , 

In SEPTEMBER, 1920 | reported a review ot the cases of cancer of the 
tongue, cheek, jaws, palate and tonsils, observed at the Collis P. Huntingtor 
Memorial Hospital and at the Massachusetts General Hospital, during th 
three-year period, 1918-1920." There were 376 cases and the results of treat 
ment by radiation and surgery were studied and reported. These cases were 
followed for a period of three years from the date of treatment. 

The present communication is a study of a similar group of cases observed 
at the same institutions during the three years, 1921 to 1923, 387 in number, 


treated by surgery and 


radiation and followed for not less than five years 
The study was made to learn, if possible, what improvement had been made 
in the results since during this period the technique of radium and X-ray 
treatment had improved, and the use of larger doses, and of gold and platinum 
seeds of radium emanation had become general. There were relatively few 
changes, however, in the surgical treatment, as at this date electro-surgical 
methods had not been generally adopted. 

The author wishes to thank Dr. H. F. Hartwell, of the Massachusetts 
General Hospital, and Dr. Shields Warren, of the Huntington Hospital, for 
their assistance in the pathological work and grouping of the cases as to their 
relative malignancy. 

The Committee on Cancer of the American College of Surgeons ha 
adopted an arbitrary time limit of five years to be applied to all cases of cancer 
before they are to be regarded as a cure, and to conform to this regulation no 
case is Spe ‘ken of as a cure unless living and without evidence of the diseas« 
five or more years after treatment, and unless the diagnosis was confirmed 
by microscopic examination. 

The groups studied were cancer of the tongue, floor of mouth, cheek, 
palate, upper jaw, lower jaw and tonsils. Cancer of the lip was excluded as 
it is a distinct type of cancer much less malignant than the same disease aris 
ing in the buccal mucosa, and cancer arising in the antrum was also excluded 
All cancers arising from the buccal mucosa have been considered together, 
however, for although varying somewhat in malignancy according to their 
situation the tumors are all of the same type and the course of the disease is 
essentially the same. 

The cases may be divided as follows: (see Table I). 

‘Surgery, Gynecology and Obstetrics. September, 1926 
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TABLE | 
Primary Primary 
No Metastase Metastas« RR¢ 

Tongue 48 89 10 
Floor of mouth 5 Is 
Cheek 25 25 ( 
Lower jaw 15 38 | 
Upper jaw... 12 10 { 
Palate 10 12 3 
Tonsil... 19 35 oO 

134 224 r8) 


In making this study in the former paper the cards advocat 
Cancer Committee of the American College of Surgeons were used 
classification adopted ; and for comparison this paper has been arrat 
the lines of the previous communication. For the benefit of those w 
familiar with the classification adopted by the College of Surgeot 
say that the cases are divided ; first, into two main groups, primary 
rent; and the primary further divided into those with or without « 
glandular metastases at the time of their first consultation. 

There were 387 cases of cancer of the buccal mucosa admitted 
institutions during the three-year period, as follows: Collis P. Hu 
Memorial Hospital, 336; Massachusetts General Hospital, 26; 
tions, 25. 

Etiology.—The etiological factors were the same as in any othet 
group. Ninety and seven-tenths per cent. of the cases were mak 
per cent. females. The average age was fifty-nine, and 82 per cent 
cases were over fifty years of age. There were two patients under t! 
youngest being eighteen. This latter patient had a cancer of the | 
Eighty per cent. used tobacco in some form. Most of these smok 
many chewed as well 

Leucoplakia was noted as being present in 25 per cent. of the 
must be considered as a distinct pre-cancerous lesion. It was associ 
syphilis in 70 per cent. of the cases in which it was present ry 


Wassermann was taken in 227 cases and was positive in 47, or 20 pet 
Data in relation to the teeth were available in many instances 
cases it was definitely stated that the teeth were bad, and seventeet 
dated their first symptoms from a bite or cut from a sharp toot! 
patients stated the disease was brought on by a cut from a foreig: 
twenty-four believed a pr orly fitting false tooth plate was the excitt 


of the cancer. This does not necessarily reflect on the dentist, as 


toy 


these patients had not had their plates adjusted for years. In t 
cases the cancer originated on the alveolar process or palate; in nim 
on the cheek, and in five on the tongue or floor of the mouth 
Duration of disease —Cancer of the mouth is of relatively rapid 
and the seriousness of the condition 1S not appreciated by the pati 
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Radical operation.—By this is meant the removal of the local growth and 
a dissection of the glands of the adjacent side of the neck, removing the sterno- 
mastoid muscle and the internal jugular vein from the clavicle to the base of 
the skull together with the contents of the submaxillary triangle. The opera- 
tion was performed in two stages, with an interval of ten days intervening, 
the local growth being removed first in most instances. This was done with 
the knife usually followed by cautery. When excision of the upper or lower 
jaw was indicated the classical operation was performed, modified to suit 
the individual case. 

Incomplete operation.—Wide local excision of the growth with or without 
cauterization. This was occasionally followed by implantation of gold seeds 
of radium emanation. When possible, the local excision was done through the 
mouth, but, if necessary to obtain a proper exposure, the cheek was split. The 
incomplete operation was performed in cases which were considered poor 
surgical risks, in many early cases of cancer of low malignancy and, in a few 
instances, as a palliative procedure where it was believed possible to remove 
all the primary growth. These cases were usually accompanied or followed 
by radium or X-ray treatment. 

Radiation treatment.—It has been the policy in both the Massachusetts 
General and the Huntington Hospitals to treat all early and operable cases of 
cancer of the mouth surgically, unless operation was contraindicated by the 
position of the growth or condition of the patient. In most instances radium 
was employed as gold seeds, containing from one to three millicuries of 
emanation, introduced about the base of the tumor and allowed to remain 
in situ. The actual method of application of these seeds varied. In certain 
cases they were introduced in the out-patient department, but in most instances 
the patient was admitted to the hospital and the treatment given under a local 
or general anesthetic. The latter method is much to be preferred and is now 
being generally adopted. From three to twelve seeds were employed, depend 
ing on the size and position of the tumor. Radium was not used when the 
growth was close to bone on account of the resulting osteomyelitis and severe 
pain following treatment. Surface applications of radium either as bare 
tubes or with silver screening were used in certain cases. The glandular areas 
of the neck were treated by X-ray in preference to radium, both the so-called 
high voltage and the ordinary treatment being used. As many patients did not 
report regularly it was found necessary, in drawing conclusions, to judge 
each case separately and decide arbitrarily whether they had received sufficient 
or insufficient radiation to accomplish the desired result. 


RESULTS OF OPERATIVE TREATMENT 


Of the 134 primary cases without evidence of metastases, fifty-four were 
treated surgically, without operative mortality. Five of these died of other 
diseases without recurrence less than five years from the date of operation, 
and have been excluded as inconclusive, and we have been unable to trace two 
cases for more than three years. There are, therefore, forty-seven cases avail- 
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able for stud of the end-result. A radical two-stage operation was performed 


on seven, and an incomplete operation on forty 
The results approximate those reported previously. Forty per cent 
the cases were living without evidence of disease at the end of five years (se 


Table IV ). 


TABLE I\ 
Results of Operative Treatment Primary Cases Without Evidence of Metastases (47 | 
Five-year Per Cent. Cure Per Cent. ( 
Case Cure 1921-1923 1918-1920 
longue 23 5 34 26 
Floor 3 I 43 25 
Cheek 7 - 29 6¢ 
Upper jaw = { sc) 50) 
Lower jaw 7 2 29 13 
Tonsil I I 100 oO 
Palate I I 100 
Totals 47 19 10 34.7 
Cures following radical operatior 33 25 
Cures following incomplete operatio1 42 34 
Operative mortality oOo” 2 


Phere is a slightly larger proportion of cures of cancer of the tongue with 
smaller percentage of cures in cancer of the cheek and lower jaw. The on 
case of cancer of the palate and cancer of the tonsil operated upon were cured 
but in both instances these were very early tumors. 

It will be noted that there is a larger percentage of cures following incom 
plete operation than following radical operation. This is probably to be 
accounted for by the fact that in cases of very early cancer or cancer of the 
papillary type, the most favorable causes for cure, local excision only was done 

[wenty-eight cases that showed evidence of metastases were subjected 
to surgical operation. In ten a surgical cure was attempted with an operative 
mortality of one case (10 per cent.). Of the remaining nine, one has not been 
traced and is excluded, and three are living without evidence of disease (33 
per cent. of the operative cures). The presence of cancer in the glands was 
confirmed by the microscope in all these cases, and the three cures were all 
of a relatively low grade of malignancy. 

Eighteen cases showed clinical evidence of glandular metastases and 
incomplete operation was done as a palliative measure, combined in some 
instances with the implantation of radium seeds. There was one post 
operative death, and one case has not been traced. The remaining sixteen 
cases are dead of the disease, as was to be expected, although in three ther 
was no local recurrence before death and, I believe, in most instances, life 
was prolonged and made more comfortable by the operation. Both of the 
operative deaths followed excision of the lower jaw (see Table V). 

Prophylactic post-operative radiation —The number of cases is insufficient 
to allow conclusions to be drawn as to the value of prophylactic post-operative 
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TABLE V 
Results of Operations on Primary Cases with Evidence of Metast 
Operative 
Case death Untraced C 


Radical operation 10 I I 3 


Palliative operations 18 I I O 


X-ray. Of the radical operations, five cases received post-opet 
treatment, of which two are living and three are dead: while 
received no X-ray treatment, of which three are living and fou 
Of the cases in which there was no clinical evidence of metasta 
which an incomplete operation was performed, eighteen received pr 
X-ray to the glandular areas of the neck and only one of thes 
Of the twenty-four cases in this group who received no X-ray 
sixteen are living. I do not believe that it is justifiable to draw 
clusions from these cases, as it is probable that the more extensive 
were referred for post-operative X-ray treatment, but it would app 
studying the entire group that prophylactic post-operative X-ray 


had little effect in preventing or controlling the glandular recurrenc 


RESULTS OF RADIATION TREATMENT 


It is more difficult to tabulate the cases treated by radiatior 
treated surgically. I have applied the same rules as were enforced 
ing the surgical cases; namely, no patient is considered cured 
diagnosis was confirmed by pathological examination and he ts livit 
disease five years after the last treatment. 

Primary cases with no evidence of metastases —There wer 
cases in this group who received sufficient radiation in the forn 


to the local growth. About one half of these cases received \-ray 


to the glandular areas of the neck as well. As the numbers in thesé 
groups are small and there is no appreciable difference in the figure 


considered together. 

Of the forty-five cases available for study, nine have been « 
the patient either died of other disease within the time limit or, 
pathological report was available. Of the remaining thirty-six, thre 
per cent., are to be regarded as cures. These three cases wert 
carcinoma of the cheek, one of carcinoma of palate, both papillary 
and of low malignancy, and a third of carcinoma of the tonsil, whic! 
papillary in character, was graded pathologically as of high malignan 
8% per cent. of five-year cures following radiation treatment is to lb 
pared with the 4o per cent. of cures of cases in the same clini 
following surgical operation. There is one other case of cure 
radiation treatment, that of a small local recurrence following operatiot 


In studying these cases treated with radium, individually, the resu 


first glance seem better than those reported. In five of the cases the pat 
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TABLE VII 
Prolongation of Life by Treatment—Cases Dying of Disease 
Average ler 

Primary cases—glands not malignant of Life 

Following operation 17 montt 

Following radiation 12. mont} 

No treatment..... 6 mont) 
Primary cases—glands cancerous 

Following operation 14 on 

Following radiation. . . 10.6 mont 

No treatment.... < month 


changes, and although one cancer might be cured, a second might form in a 
different part of the mouth and have no relation to the primary growth. This 
is more apt to occur when there is leucoplakia or in a syphilitic tongue. Ther 
were five cases in this series which may be termed cases of reoccurrence: 
three of these patients had syphilis and leucoplakia. In three the second 
cancer did not develop until six years after the first had been removed, and 
in none of these was there any evidence of recurrence of the primary growth 
Three of these cases were cancer of the tongue. The history of two of these 
cases is instructive. In one, a cancer at the foot of the anterior pillar of th 
fauces was removed in 1921. Three years later a cancer developed in 
similar situation on the other side and the patient died six months later | 
cancer of the lower end of the cesophagus. A second case was operated upor 
in 1908 for cancer of the lip. In 1920, a cancer of the tongue was removed 
surgically, and in 1927 he developed a cancer of the other side of the tongu 
from which he eventually died. The histories of the other three cases ar 
somewhat similar to those cited. 

Pathology—At the present time it is generally considered that, other 
things being equal, the degree of malignancy, as determined by microscopi 
examination, is the most important factor in determining the prognosis 

A study of the pathological material of the cases was made in order to 
ascertain the relation between the degree of malignancy and the prognosis 
in this series of cases but, unfortunately, a specimen was available in relatively 
few of the cases treated by radiation. Four degrees of malignancy were 
recognized as suggested by Broders, and the cases were grouped in a similar 
manner to those reported in the previous communication. The criteria deter 
mining the grade of malignancy is shown in Table VIII. | 


TABLE VIII 
Criteria for Pathological Grouping 


1. The amount of differentiation of the cells and keratinization 
2. The irregularity in size and shape of the nuclei 

3. The tendency to deep infiltration 

4. The number of mitotic figures 


The specimens were reviewed, arranged in four pathological groups, and the 
results following surgical treatment are shown in Table IX. 
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TABLE IX 
Results of Operation—Pathological Grouping 
( ‘ ( Per Cent. ( 
Group | 13 5 62 
Group 2 17 5 + 
Group 3 7 I 14 
Group 4 | 5) O 


These results are similar to those previously reported and confirm the 
of other observers working with cancer in other situations. How this should 
effect the treatment of a given case 1s still somewhat problematical 
general it may be said that 1f the tumor is small and of low malignancy 


local excision without glandular dissection should effect a cure. If the tumor 


is of moderate size and of low malignancy the radical two-stage operatio1 
may be done with some hope of cure. If the tumor is small and of hig! 
malignancy, the radical two-stage operation should be performed with very 
wide removal of the growth, although the prognosis is much worse than that 
of a larger tumor of a lower degree of malignancy. If, however, the tumor 
is of moderate size and of high malignancy, local excision or radiation tr 
ment only is permissible, as it 1s apparently impossible to obtain a cure in thi 
type by surgical operation 

In Table X the results are shown in a manner somewhat different fron 
that in Table IX 

TABLE X 
Results of Operation—Pathological Grouping 


Ine om plete operations 


Cases Cure: Per Cent. ¢ 
Group | I] 5 46 
Group 2 12 6 50 
Group 3 6 I 16 
Group 4 3 O O 
Radical operations 
Group I 2 2 100 
Group 2 6 3 50 
Group 3 I oO oO 
Group 4 I O oO 


Specimens were available for review and grouping in only eleven cases, 
treated by radiation, in which the disease was confined in the mouth. There 
were two cures, one in a case of low malignancy and the other in a case of 
high malignancy (see Table XI). 

TABLE XI 


Results of Radiation Treatment—Pathological Grouping 
No clinical Metastases 


Cases Cures Per Cent 
Group I 3 I 33 
Group 2 2 oO O 
Group 3 3 oO O 
Group 4 2 I 22 
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Specimens were reviewed from twenty-eight other cases treat y radi 


tion in which there was clinical evidence of metastases, but ther: ere 
cures. The majority of these cases were of relatively high malig 


Table X | | - 


TABLE XII 


Results of Radiation Treatment—Pathological Grouping 
Vetastases present clinu ally 


Cast ( ( 
Group I 2 Oo 
Group 2 6 oO 
Group 3 8 O 
Group 4 ~ oO 


The number of cases in these groups treated by radiation 1s so small | 


not feel justified in drawing conclusions from them. 
SUM MARY 


1. The results of treatment of carcinoma of the mouth by sur 


radiation at the Collis P. Huntington and Massachusetts General Hospit 


for the years 1921-1923 were similar to those obtained in the thre 
ceding years, although the results following radiation treatment 


what better, probably due to improved technic. 


2. In primary cases without clinical evidence of metastases, surs treat 


ment offers 40 per cent chance of a five year cure as against 8 x ent 
radiation treatment. 


3. In primary cases with clinical evidence of metastases radiatior 


offers no chance of permanent cure, and operative treatment 30 per cent 


These figures are hardly fair, however, as only the most favorable cases w 


submitted to surgical treatment. On the other hand, no cases were cur 


by radiation. 
4. Post-operative prophylactic X-ray treatment had no effect in 
recurrence. 


ment but life is longer following surgical treatment than radiation treatment 


6. In the recurrent cases dying of disease and in inoperable cas 
distinctly prolonged by radiation treatment. 
The patients consulted a physician somewhat earlier and th 
was made more promptly than in the preceding group. 
8. Other factors being equal, the prognosis depends on the degre 


malignancy of the tumor as determined on microscopic examinatior 


5. Of the primary cases dying of recurrence, life was prolonged by treat 


g. The mucous membrane of the mouth in certain individuals seems to | 


prone to undergo malignant changes, and multiple cancer is not uncommot 


Discussion : Dr. Virray P. Briatr, of St. Louis, Mo., said that sine 


years ago, when he reported his own cases of mouth and lip carcinoma 


had added to that 160 cases. In all things, his observations agree compar 
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COLEY—TINKER 


glands and all the muscles of the floor of the mouth, following this by 4 
tracheotomy. (2) Ten days later, after packing the pharynx with gauze, he 
removed the anterior and greater portion of the tongue, cutting the fraenum 
in order to mobilize the stump. The patient made a good recovery, and was 
able to talk sufficiently well to earn his living as an insurance agent. Seven- 
teen years later he returned to the Memorial Hospital with a small epi 
thelioma of the nose, which was cured by radiation. He died about a year 
ago of nephritis, without having had any return of the former trouble. | 
was then about twenty-six years since the operation had been performed 
The microscopical diagnosis of epidermoid carcinoma with involvement of 
the glands had been confirmed by Doctor Ewing. 

The second case was a carcinoma situated in the left side of the tongue 
about one inch from the tip. He removed one-half of the tongue but, as 
there were no glands palpable, no dissection of the neck was performed. He 
advised the patient to take a course of toxin treatment (erysipelas and B. 
prodigiosus) as a prophylactic. He was extremely nervous and after a few 
doses, he refused to take any more. About six months later he again pre 
sented himself with a nodule the size of a hickory nut in the upper cervical 
region on the left side. This was removed, and Doctor Ewing pronounced 
it an epidermoid carcinoma. No dissection of the neck was made. The 
patient was immediately put upon toxin treatment (erysipelas and _ bacillus 
prodigiosus ) which was kept up for nearly six months with occasional inter 
vals of rest. He remained well for more than thirteen years, when he 
returned with a small nodule in the centre of the scar directly opposite ; 
sharp-edged tooth. The implantation of gold seeds caused apparent disay 
pearance of the tumor within a few weeks. About two months later the 
nodule reappeared ; it was indurated and typically carcinomatous. An exten 
sive operation with a cautery knife was made which was followed two or 
three days later, on account of profuse hemorrhage, by ligation of the exter 
nal carotid artery . The patient was given another course of toxin treatment 
as a prophylactic. He has remained well up to the present time, slightly 
over three years since the last operation. 

This makes two cases of carcinoma of the tongue that have remained 
well for twenty-five and sixteen years, respectively, since the operation. In 
asmuch as Doctor Simmons’ series contains no case of cure after glandular 
involvement has taken place, these cases should be of considerable interest 
In the second case there can be little doubt but that the post-operative toxu 
treatment was largely responsible for having kept the disease under control for 
so many years. 

Dr. Martin B. Tinker, of Ithaca, N. Y., called attention to two phases 
of this question that had not been mentioned. One is the use of electro 
coagulation and electric cutting in the removal of these malignant growths 

By electrocoagulation one can close off the lymphatics and the blood 
stream and in that way lessen the risk of metastasis. 

The second point which had impressed him was that the treatment of 


692 


he 
im 


as 





CANCER OF THE BUCCAL MUCOSA 


certain of these cases is not surgical alone or radiological alone, but the cor 
bination, radiological and surgical. In some advanced cases not all of th 
growth was removed, and personaliy he does not any longer do extensiv 
resections ; but these patients afterward were given radium treatment imm« 
diately, not a long while after: in some instances the cures last for 
teen years. 

The paper recently written by Doctor Forsell, of Stockholm, published 
in Acta Radiologica, Supplementum two, is in his opinion the most complet: 
study that has been made with regard to the treatment of malignant growths 
= radium. Doctor Forsell emphasizes the point which I have tried t 
bring out, that in certain of these cases the best treatment is surgical, 
some others radiological, and in still others a combination of surgery and 
radium gives the best results. He has also emphasized this point: that in th 
radium Hemmet at Stockholm the experienced men get a very much higher 
percentage of cures than the man who is without radium experience, an 
this work is delegated there to men who devote a large part of their time to it 

Doctor Tinker’s own successes had come where the radium treatment had 
been given in places like that of Kelly at Baltimore and the Memorial Hos 
pital in New York City where there are men who are devoting practically 
their entire time to the use of radiological methods of treatment. 

PROFESSOR GUNNAR Nystrom, of Uppsala, Sweden, said that they ha 
made large investigations about the treatment of cancer in Sweden. Thx 
most extensive of them was made by the Cancer Society in the years of 191 
and 1913. About ten thousand cases of cancer were assembled from all th 
doctors, who gave the statistics of the results. This investigation of about 
ten thousand cases is a basis for the comparison now of the new results 
Special investigations have been made as to cancer of the mouth, the surgical 
treatment and radiological treatment and combined treatment. There is 
a marked improvement in the results by this combination of which Doctor 
Tinker spoke, about 38 per cent. of cures by the surgical treatment alon 
and 50 to 60 per cent. by the combined treatment. 

Dr. CHANNING ©. Simmons, of Boston, Mass., remarked that it is i 
the cases of cancer of high grade malignancy that radiation treatment is used 
This type of tumor is radio-sensitive, and unless the growth is very small 


there is little hope of curing the patient by surgical procedures 
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FURTHER OBSERVATION UPON THE COMPENSATORY USE 
LIVE TENDON STRIPS FOR FACIAL PARALYSIS 
By Virray P. Buarr, M.D. 


or Str. Louts, Mo. 


OF 


FROM THE DEPARTMENT OF SURGERY, WASHINGTON UNIVERSITY 

SECTION or other type of transverse injury of the seventh cr 
proximal of the pes anserinus can, as a rule, be largely corrected 
anastomosis, but even this is not free from trials both to the patient 
surgeon. If seen during the first twelve months after the damag 
there may be some doubt as to the amount of spontaneous recover 
expected, and even after an anastomosis is made, one may hi 
eight to twelve months before returning innervation is evident to the 
It is not ordinarily practicable to do a suture of the smaller branch« 
seventh nerve. 

The most apparent objective evidence of a unilateral facial 
not due to lack of movement of the paralyzed side so much as to 
activity of the unparalyzed side and to a gravity sagging of the 
affected side. The amount of this distortion varies considerably 11 
cases but 1s as a rule most marked in the adult in whom a compl 
severance has occurred in infancy or early childhood (Fig. 1) 
there is a complete destruction of the nerve, in the removal of 
parotid tumor, which seldom happens before middle life, shorteni 
face tissues will largely control the distortion. Complete sever 
cervico-facial branch in the parotid is not very noticeable. Complete s 
f the temporo-facial division or even of the maxillary brancl 
noticeable. It is possible to favorably influence the appearance 


lent hemiparalysis of the face by some means that will h 


rif 

the overaction of the unapposed muscles and the sagging of the m 
face tissues. 

Live strands of tendon leading through the face can be made t 

the overactivity of the unaffected muscles, and can be used at any ti 

relieving a large amount of the visible damage. Even wher net 


plant has been or is to be done, the tendon transplants take the « 


the waiting period. With care, even total absence of the 1 


erTve 
almost completely hidden. 

The paralysis of the orbicularis palpebrarum is compensated 
flaged by the partial movement of the lids that is always eS¢ 


sagging of the lower lid may suggest the need for some support 
base. This may be accomplished by running a fascia strand to tl 
rosis of the oceipito frontalis ( lig, j—D and FE). 

The corner of the mouth can be lifted and the orbicularis 


"1 t nore 


) . 


by tendon strips that engage in the face tissues at the temple or near the 
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Fic. 1-A Woman, with face in repose, who, at birth, had a lesion of the ris 


nerve from which she made no recovery 
Note that the right eyebrow and upper and lower lids are at a lower level thar 
the right cheek and right side of the mouth have sagged downward; and that the 
nose and both lips are drawn over to the left The sagging of the brow, | ! 
the toneless tissue yielding to gravity, but the displacement to the left results not 


ing of the paralyzed muscles to the normal pull of their opponents but appears to be t 
an overactivity of the latter muscles, as if extra strong impulses were being sent 
nerve in an uncodrdinated attempt to make up for the lack of movement ot the ther 
It is the combination of these two displacements that causes the most evident defor 
paralyzed tissues are strengthened and held in their proper position, the patient car 


control the overtone of the sound muscles and there is enough movement transmitte to the 

lyzed side in any activity of the muscles of expression to camouflage the fact that tl 

is without spontaneous movement rhe incomplete working of the eyelids is the ! ent 1 

minder that remains. 
Fic. 1~n.—Same patient as shown in Fig. 1~—a, after the insertion of tendons and 1 the f 

tissues by removing a strip of skin and subcutaneous tissue superficial to the parot t 

fascia immediately in front of the ear and in the hair-line of the temple (See Fig When w 


undertook the use of fascial strips* for this purpose, we thought their proper insertion w 
ficient to fix the paralyzed tissues in the desired position, but, even after putting 
way to cause quite a bit of immediate over-correction, the latter was but pat 





was found that a lifting of the face tissues to put greater traction on the tendons I 
or the insertion of more tendons } 3-n and c) would be required 
In paralysis of long standing with as much sagging as is shown in Fig t ‘ 
tempt to “‘gather”’ all of the loose tissues with the tendon loops but to engage or tl t 
fourths or more and remove excess, as described above, at the same operation 
Fic. 1—-c and p shows the lateral view of the patient shown in Fig. 1-a and 1 
correction of the sagging obtained Note that betore the correction, the sagging of t k 


great that the vermilion borders of the corner of the mouth are not visible in profil 


° Blair, V. P Notes on the Operative Correction of Facial Palsy Southern Med ] 
No. 2, pp. 116-120, February, 192¢ 
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Fic. 4-a shows a young woman who had her right facial nerve cut distal to the 
*Pes.”’ A subsequent nerve-suture had been attempted and abandoned before enteri: t 
Fic. 4-B shows the result of inserting tendon loops with great immediate over-< 
Fic. 4—c shows final result obtained in part by a subsequent removal of a striy f f tiss 
from in front of the ear, from the temple, and also along the hair-line of the forehead t ss the 
centre of the brow. At the same time the right side was undermined to allow of free: 
the forehead tissues and of the tendon that loops around the lower lid. See Fig. 4 
Fic. 4—p.—Same case as shown in Fig. 4—a before operation, but with the eye shut Note ti 


the brow and fissure are both markedly displaced downward. 


Fic. 4-£ shows the result of the operation described under Fig. 4-<« Note that the brow ar 
fissure are at the same level as their fellows and that the vertical extent of the fissure when cl 1 
very much less than in 4~—p. 
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ENTEROANASTOMOSIS IN INTESTINAL OBSTRUCTION 
By Joun Wattrer Vauacuan, M.D. 


or Derrorrt, Micu. 


So voLUMINOUs is the literature upon fhe subject of intestinal obstruc- 
tion that it is approached with much hesitancy. However, after a rather 
comprehensive review of the cases which have come under the attention of 
the writer during the past few years, certain observations have resulted 
which, while probably adding nothing new to the handling of this distress 
ing condition, yet have not been sufficiently stressed to render their importance 
impressive. 

3y intestinal obstruction is meant a more or less complete blocking of the 
intestinal tract at any level between the duodenum and the anus. \Vhen the 
block is in the jejunum or upper ileum it is customary to designate the condi 
tion as “high obstruction,’ while the term “low obstruction” is employed 
when the lower ileum is involved. The latter term is also used when the 
obstruction is located in any portion of the large bowel. 

Such a division is entirely arbitrary and of but little value except that it 
has been observed that high obstruction is usually more rapidly fatal than 
low obstruction. This has been explained because of a belief that the toxins 
developed in the intestine are more virulent in the higher portions. It is a 
demonstrated fact that any protein can primarily be split up into a very toxi 
and a non-toxic substance, and that these must be reduced to far simpler 
substances before being available for absorption, which, however, is not proot 
that the poison radical is ever absorbed as such. 

That starvation is more rapid and complete in high obstruction than in low, 
is easily understood when we stop to refresh our memories concerning th 
normal physiological functions of the different intestinal levels. 

Metabolism of carbohydrates begins through the catalytic action of ptyalin 
found in the saliva. This splits starch into maltose and glucose. This carbo 
hydrate digestion begins in the mouth and is continued in the stomach until 
finally inhibited because of an excess of hydrochloric acid. It is again resumed 
in the small intestine through the action of the amylase of the pancreati 
juice. Here the enzyme invertase converts cane sugar into levulose and 
glucose. Fats are not digested appreciably until they have reached the 
duodenum, where the pancreatic juice and bile split them into fatty acids 
and glycerins. While the carbohydrates after proper preparation pass into 
the portal system, the fats are taken up into the lacteals of the intestinal villi 
and then into the thoracic duct, thus short-circuiting the liver. Proteins, which 
are essential constituents of all living tissue, are digested first in the stomach 
through the action of pepsin and hydrochloric acid. Here digestion progresses 


only to the peptone stage, after which it passes into the intestine. Her 
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symptoms again developed. December 13 a high enterostomy was mac 
ceased and improvement was marked until the enterostomy tubes loosened. <A ‘ 
infection resulted and December 21 the patient succumbed. 

Impressions —Again death resulted from a comparatively slight infecti: 
loosening of the enterostomy tubes, as well as the observation that low ente: 
sometimes followed by a plastic peritonitis, which results in a second obst: 
the point of enterostomy. This observation has been mentioned by others ar 
many other times by the writer 

Case No. 193.—Mr. H. F. entered the hospital August 13, 1923, w 


intestinal obstruction. There had been no previous operation. Upon op 9» the 
abdomen there was considerable free fluid and the small bowel was marked! ( 
There were several small hemorrhagic areas in the bowel. The obstructi ‘ 

dently the result of adhesions resulting from a chronic appendix, which involved bot} 


intestine and omentum. These were separated and the appendix was removed 
continued and the obstructive signs were not relieved. August 19 a high enterostom 
was performed, which disclosed a new obstruction resulting from the plasti 
present. Death occurred suddenly a few hours later, the immediate cause probabl 
being the aspiration of vomitus 

Impression.—This represents another case in which a second higher 
followed the plastic peritonitis resulting from the first. 

Case No. 11.—A. L. had previously been operated upon for the ren 
acute purulent appendix. April 26, 1923, he entered the hospital with 
intestinal obstruction. Operation proved this to be true, the omentum bei 


to both intestine and parietal peritoneum so as to cause three distinct 


points in the terminal foot of ileum. Adhesions were freed and the omentum resect 
Recovery, which was uneventful, was followed one month later by the recu 
obstructive symptoms. These became more pronounced and then agai 
September 19 the abdomen was again opened, and it was found that the terminal three 
feet of small intestine were so matted that resection was thought advisabl ry 
progressed favorably until September 23, when vomiting, which soon became fe 
recommenced. At this time an enterostomy above the point of resection y 


Improvement was again noted until the enterostomy tube was removed 
followed by slight wound infection, which resulted in death October 13 


Impression.—An enteroanastomosis sidetracking the obstruction, performed 
first operation, would probably have resulted differently. A subsequent 


illustrate this point. 
Case No. 4013.—H. C. was relieved of an acute purulent appendix Oct 


1928. Five days later, signs of obstruction developed. October 19 the 
reopened and adhesions were observed, which had caused a twisting of 
intestine near the ileocecal valve, the bowel being markedly dilated above this p 
The adhesions were separated and an enterostomy performed above the obstri 
point. This was followed by the relief of symptoms for a period of three 
which they recurred. October 25, a high enterostomy was performed, whicl 
a higner obstruction due to plastic peritonitis. The patient showed decided 
ment and took nourishment well \fter removal of the enterostomy tub 
to fail, and died November 1. 

Impressions.—Here again is a case in which enterostomy was followed by 
higher obstruction due to plastic peritonitis. In spite of the use of hypodermoclysis 
and hypertonic saline, as well as numerous blood transfusions, the patient became 


dehydrated and succumbed following slight wound infection. 


Case No. 1159.—M. G. had been operated upon December 30, 1924, because of 
acute purulent appendicitis. January 20, 1925, she entered the Detroit Diagnosti 
Hospital because of intestinal obstruction. At this time adhesions were separated 


706 








March 25 the t returned he ’ ’ ; ¢ = P 
small bowel Dst ell th tr Was 1ny ly 


sutured as 1 t tio I M 4 25, the patient 

the hospit ruct \ \ ( leur 

the czcun \t 1 lateral es . 
the obstruct t I 1-] rt , % t? ’ , 

hospital Ju el] mprove ‘ entered ¢ 


eCaAUSE 

hbecaus¢ 1 , , wae 
preyious On e ier 24 r ; mbet 
I 


symptoms ( ( ( cd ‘ thy } 


omentum a { l ere ( 











anastomos ( t ‘ ) 1 ‘ . , ‘ 
the adherent \ tor ept 
iulmost cont ( I 2 t ‘ } 
S r 
+} t ? ‘ 1 
] ; ‘ 1 4 ] 1 ‘ 
the end ne , ; et f 
+) 10 ? ( ? \ ’ ] \ 
I1roug! ( \ \ | | 
tree end ( ( t ] 
. | 
1 ' 
he patient ‘ bl S tember , mit 
toher 
In Octobe erve =" os ‘ : 
vomitil , tr ‘ 1 —_ 
la y 2 e s§ ‘ thy "We 
OnCe de I ( ‘ r - 1 : ‘ 
teet ib Ve 1 t p 4 4 “i 
Se a ¢ 4 ‘ . , 
0 1 ( I eC ( ‘ ( T < | 
were done { erved t t the 1 Tk remarkal re 
pounds i 
" { t tient ve ' ranidl f+, 
inastomos ( fter enterost ( lescent cd —_ 
1 t observe | ' t 41 . 
‘ 
death ha ‘ tar ine 
sit retr 
at ¢ r ( ( ‘ ; t —_ . 
£ ve 
The wou ay t ro28 ‘ f Hac] f 
hich lact 
whicn tastes t eT ~ ' Q P ' ‘ tert f. 
Z ere S | p ' 
vomitin ‘ | rracter () , ‘ 1 
Was prese ft tive t vo re +] ty; +4 1 ; 
‘ < e¢ , } ’ 
ae ‘ 
ireas \r 1 | \ ( ‘ wed tect lay | 
\ ‘ ius 
. ] { ‘ P , 
severed a ( < LDboVve thie Nnstriuae ‘ t he nai ‘ 
natient ' ' , es) } 
aliel I | \ vet ¢ a vhe try ’ ’ 
rT} hd 1 
abdome nene ef ‘ . f ‘ } ‘ 
ine a ‘ ] ‘ WOVE ‘ te t 
we eC ( T { ri Té¢ ‘ (i-T ‘ ist t S1s 7 é I] 
tecal y e Dp é ¢ ¢ rid re November 22 
rh¢+ ¢ bes — a . ns 2 { 4 ‘ 
ngnt rectu r e «< tec ‘ OVE e prev is] ctr ‘ 
point S tony t ; ' ; ' ; 4 } 
wa ‘ é t ep flexure The opening was ‘ 
t ) na re 14 9 \ — 1 ‘ 
W and ¢ r ceased | recover ressed uneventful , 
| t 1) ) ' ] ih 1] + ] lel ] 


which requir¢ the us helt 








JOHN WALTER VAUGHAN 


Impressions —This is probably the most advanced case of intestinal obstruction thay 
I have ever seen recover, and it would seem that the enteroanastom: earl 


reéstablishment of water balance played an important part in the result 


Case No. 2111.—E. P. had been operated upon for the removal of tl pendix 
about two years previously. This operation had been performed in an eastern hospital 
and no record of the condition found was available. He entered the hospital April 2 


1926, because of intestinal obstruction of two days’ duration. Operatior closed 


¥ adhesions between omentum and terminal ileum one inch from the ileocecal valve to hy 
responsible. These were separated and the omentum resected. Recover storn 
for three days, then uneventful. 

December 21, 1928, the patient again entered the hospital because of intestinal 
obstruction. The small intestine was found to be glued into an obstructive 1 for 
distance of six inches from the ileocecal valve. The adhesions were separ P 
much raw surface on the intestine. Fearing a rapid recurrence, an ileoc: tor wa 
performed, sidetracking the denuded area. Recovery was uneventful, and the patient 
has remained well since. 

The above case is representative of two similar ones in which similat 
obtained. 

CasE No. 4365.—M. R. had been operated upon April 22, 1929, for the 
a large impacted fibroid. In September of the same year she was seen he 
partial intestinal obstruction, which relieved itself. Symptoms, however, recurred ay 
October 12, 1929, the abdomen was opened because of complete obstructio1 \ 
siderable portion of small intestine was adherent in the pelvis. While attempting { 
free these adhesions the intestine was badly torn. The tear was closed wit 
layer of sutures and a lateral anastomosis made between small intestin 
above the obstruction and the transverse colon. The patient showed rapid impr ment 
but still suffered from recurring attacks of abdominal pain and vomiting 
the second stage of the operation was performed. This consisted in th 
the small intestine from the point of anastomosis to the cecum, which was adherent 
the pelvis. This portion was nine feet long and many obstructive points wet 
tered forming dilated bowel areas filled with fecal matter and pus. Si 
friable was the bowel that its lumen was opened three times during the dissect 
end of the small bowel near the anastomosis was inverted, while a short port left 
to the cecum was attached to the lower angle of the wound, the patient 
making inadvisable the removal of the useless portion of large intestine at t! 

Parenthetically, resulting observations have been of interest \s | 
patient was confined to bed all bowel movements occurred normally, even tl 
graphic examination showed a filling of the inactive portion of the large int 
a barium meal. However, as soon as the patient assumed an upright p 
began to walk, gravity played a more important part, and fecal matter wa 
discharged through the cecal fistula 

Another interesting observation was that the shortening of the small 
so interfered with the digestion of some foods that they always appear 
form when eaten. Other foods are completely digested, thus showing that 
certain foods occurs simultaneously with absorption of others at certain int 
Further observations are contemplated 

At present this patient is in excellent health, eating well of a regulat 
having gained many pounds 

Case No. 1319.—M. L. This case is mentioned simply because it is on 
and represents a type. The only unusual thing about the case is the patient gt 
which was eighty-three when she was first seen, with complete obstruction of two days 
duration, due to a carcinoma at the junction of the rectum and sigmoid. Colostomy 
was performed six inches above the tumor. The patient lived five years rt 

| dying but a week ago from a coronary thrombosis. 
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The mortality rate im cases of intestinal obstruction treated by enter 
ostomy has been approximately 40 per cent In contra-distinction to this 
our records show six cases ot low small intestinal obstruction treated by 


enteroanastomosis without a fatality, many ol which were much furthet 


2) a ¢ 


advanced than some which proved fatal atter treatment by enterostomy 
In conclusion, I would state that the factor of water balance is of decide 


importance. Subcutaneous and intravenous administration of fluids aids 
decidedly and the use of hypertonic saline is of extreme value; yet, in spit 
of all these aids, dehydration eventually occurs unless the physiological acti 
of the large bowel is re-instated 


} 
1 
| 


{ yy means 


By preference we now treat high obstruction, which is rare, 


of enterostomy and relief of the obstruction, the enterostomy being closé 
at the first manifest improvement in the patient’s condition 

Low obstruction, including the transverse colon. is preferably handle 
by sidetracking the obstruction through enteroanastomosis, subsequent reset 
tion being done when indicated, and obstruction below this point is best 


cared for by means of colostomy 


Discussion: Dr. THOMAS G. Orr, of Kansas City, Mo., remarked as t 
the poor results obtained by simple high enterostomy, that it is a fairly wel 
known fact that in experimental animals, if the upper jejunum is drained 
death results in a few days. He had run a series of experiments in animals 
doing a simple jejyunostomy and in a second series obstructing the gut and 
doing a jejunostomy as a part of the treatment. The animals died much mors 
quickly with a simple jejunostomy than they did if they obstructed and 


waited for a few days before doing the jejunostomy In other words, | 


{ 


thought with a jejyunostomy the animals died much quicker than with th 
simple obstruction. 

The cause of death in intestinal obstruction is still undecided. He was 
very suspicious, however, that the loss of the upper intestinal tract secretions 
is much more important than the question of any absorption of toxin fron 
the obstructed rut 

While the administration of sodium chloride and water will unquestion 
ably prolong life in intestinal obstruction, there is another element in the 
disease which is not replaced by this treatment. The loss of other secretions 
into the gut above, especially the pancreatic secretions, appear to be impor 
tant. Jejunostomy should be used with a good deal of care, because of this 
particular danger. Professor Wilkie discussed this last year and showed 
very definitely that by draining the upper jejunum into the gut below that he 
was able to save patients 

Dr. Rader of Omaha has treated a number of patients in which he 
anastomosed the ileum to the sigmoid with success, thereby avoiding the 
extensive external drainage of the upper intestine. Loss of upper gut se 
cretions is very intimately bound up with the question of the cause of death, 
and deserves considerable study. I believe that too much emphasis has been 
placed upon jejunostomy as a treatment in acute intestinal obstruction 
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SECTION OF THE SYMPATHETIC NERVES OF THE DISTAL P ART 
OF THE COLON AND THE RECTUM IN THE TREATMENT 
OF HIRSCHSPRUNG’S DISEASE AND CERTAIN TYPES 
OF CONSTIPATION 
By Frep W. Rankin, M.D. 
AND 
James R. Learmontru, Cu.M., F.R.C.S. (Ep. 
or Rocuester, MINN. 
It APPEARS to be established that interruption of the sympathetic ne: 
supply to the large bowel is of benefit in selected cases of idiopathi 


tion of the colon. Hitherto, such interference has been either lumb 





Fic. 1 The formation of the intermesenteric plexuses: Branches from th 
ganglia (6 and 16), the celiac ganglion, and the renal periarterial plexuses 
two or more intercommunicating trunks on each anterolateral aspect of the 
branches from the second lumbar ganglion join the trunks on the right side rt 
of the inferio mesenteric nerves arise from the intermesenteri plexuse (Tak 


Hovelacque ) 


onectomy and ramisectomy, in which the second, third and fourth lumbar 
ganglia, with their connecting trunks and communicating branches, have 
been removed on both sides,® or an operation on the left side,!! in whic! 
“the white ramus from the first lumbar nerve to the first lumbar gangliot 
and, if there was a large branch from the second nerve to the second 
glion, this also was divided. All the branches (usually four) leaving the 
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The intermesenteric plexus is joined on each side by branches from th 
first and second lumbar ganglia. These branches contain myelinated fibres: 
those on the right side pass between the vena cava and the aorta to reach 
the front of the latter vessel. The fibres which form the interm: senteri 
plexuses are thus derived from two sources: their original fibres spring from 
that part of the abdominal sympathetic system connected with the thoraci 
splanchnic nerves, while the branches which the plexus receives as it descends 
along the aorta spring from the lumbar ganglia or trunks. There is a dif 
ference of opinion among anatomists concerning the extent to which th 
lumbar fibres mingle with those of the intermesenteric plexus proper 
According to Delmas, Laux, and others, the mesially-directed lumbar con 
municating branches, constituting the pelvic splanchnic nerves, remain dis 
tinct in the outer part of the plexus (Fig. 2), and ultimately form the lateral 
roots of the presacral nerve of Latarjet (superior hypogastric plexus of 
Hovelacque). On the other hand, Hovelacque holds that these lumbar con 
municating branches actually contribute to the intermesenteric plexus (Fig 
1). The point is one of great significance. If the former view were correct, 
lumbar ramisectomy and ganglionectomy would affect only that portion of 
the bowel innervated through the presacral nerve; namely, the lower part of 
the rectum and the internal sphincter of the anus; if the latter arrangement 
were the true one, it would affect, but only partly, the descending and sigmoid 
portions of the colon,* as well as the rectum and the internal sphincter of the 
anus. The beneficial results of lumbar ramisectomy in cases of Hirsch 
sprung’s disease strongly favor the view that the branches which join th 
intermesenteric plexus from the first and second lumbar ganglia do hav 
share in the innervation of the colon. 

Immediately below the level of the origin of the inferior mesenteri 
artery, a large branch leaves the intermesenteric plexus of each side, an 
passes inward, on the aorta, to reach the inferior mesenteric artery about 
1.5 centimetres from its origin (Fig. 3). Finally these two trunks unit 
and give rise to three or four large branches which course along the lateral! 
borders of the vessel, communicating at intervals with each other.  Fortu 
nately for the surgeon, the nerves associated with the inferior mesenteri 
artery retain their individuality, and neither form so close a network, nor 
possess such an intimate relationship with the wall of the vessel, as do th 
nerves supplying other viscera. From these nerves subsidiary trunks arisé 
at the levels of the main divisions of the artery. Soon, however, they aban 
don the vessels, and anastomose with one another in avascular parts of the 
mesosigmoid. From this network the final nerves of distribution are derived; 
these slender filaments cross the juxtacolic vascular arcades, and enter the 
wall of the bowel between the terminal branches of the vessels. Two or 
three large branches accompany the superior hemorrhoidal artery, and invest 
the lateral and posterior walls of the rectum in a plexiform manner. Their 

*In the dog, there is no doubt that the communicating branches from the lumbat 
ganglia play an active part in the innervation of the colon.* 
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terminal twigs join the hypogastric ganglia. The distribution of the inferior 
mesenteric nerves corresponds to that of the inferior mesenteric artery, and 
toward the end of the transverse colon, where the left colic artery anasto 
moses with the middle colic, branches of the inferior mesenteric plexus com 


derived from the superior mesenteric plexus. 


municate with filaments 
as been seen that the inferior mesenteric nerves are formed in greater 

t £ 
part of post-ganglionic fibt 


es. If the lumbar communicating branches con 
tribute to the plexus, there should be a ganglion about the root of the artery, 
in which their myelinated fibres effect synapses. There is no doubt that 


‘re are ganglionic masses in this area, but they are most inconstant. both 
tnere s : 








1 he nterior mesenteric nerves I, intermesenteric nerves 
ch from right fourth lumbar ganglion to presacra 
of peritoneum; 4 intermesenteric nerves of left 
mesenteric nerves: inferior mesenteric vein; 7 
sigmoid artery branch from left fourth lumbar 
rmoid artery, and sigmoid artery. 
Taken from H 
In position and in siz In the foetus and in the child, a ganglion 1s present 
4 : 


at the root of the artery,* where it has been identified in serial sections of 
embryos at the sixth week of gestation. As development proceeds, and new 
neuronie connections are established, the ganglion becomes less demarcated. 
When present it is most often found below the origin of the artery,* at the 
juncture of the two parts of the intermesenteric plexus, after they have given 
off the nerves to the colon; that is, apparently only indirectly connected with 
the inferior mesenteric nerves. 

Anatomy of the sympathetic nerve supply to the rectum and to the inter- 
nal sphincter of the anus.—In some cases of Hirschsprung’s disease the 
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f 
ij 


dilatation of the large bowel extends to the internal sphincter « 


that it has been suggested that this structure may offer undu 


the expulsion of the contents of the bowel. In vertebrates tl nternal 
sphincter of the anus is innervated through the thoracicolumbar sympatheti 
outflow.* In man, there are two possible paths by which thoracicolum| 

fibres might reach the sphincter: (1) by way of the inferior mesenter; 


nerves, their superior hemorrhoidal branches, and the branches 
tion of the hypogastric ganglia; and (2) by way of the pres 
(superior hypogastric plexus), and the branches of distribution of the hyp 
gastric ganglia.* ‘The first route has been described. The presacral nervy 
is a complex nerve, lying in the angle between the common ili rteries 
It has three roots.‘ On each side, succeeding branches arising from the 
to the fourth lumbar ganglia join to form its lateral roots, which converg 
toward the anterior aspect of the fifth lumbar vertebra. Into the angk 
between the two lateral roots descends the third or middle root, 
sists of the terminal part of the intermesenteric plexus. In 20 per cent. of 
cases the presacral nerve is single; in the remaining 8o pet 
three roots form a more or less intricate plexus between the cor 
arteries. The nerve descends into the pelvis, and at the level of 
sacral vertebra divides into the two hypogastric nerves, which join the cor 
responding hypogastric ganglia. From these, post-ganglionic fibr« f dis 
tribution pass to the pelvic viscera, including the lower part of the r 
the internal sphincter of the anus. 

Physiology of sympathetic nerve supply to the distal part 


the rectum, and the internal sphincter of the anus.—It is generally accepted 
that the fibres of the inferior mesenteric plexus which end in the musculatur 
of the colon and rectum carry impulses which inhibit its activity. Further 


it would appear probable that these nerves keep up a continuous influenc: 
on the tonus of this portion of the bowel: in the dog, section of the « 
responding nerves always leads to an immediate increase in 

pressure.” With regard to control of the internal sphincter of th 

has been found in experimental animals,* and in man (Case I] 


thoracicolumbar outflow provides the motor supply for this muscl | 


The basis of the suggested operation—In Hirschsprung’s dis We | 
do not wish to make a critical examination of the numerous suggestions 
which have been offered as the cause of idiopathic dilatation of the color | 


in our opinion that of neuromuscular dysfunction seems most reasonabli 

a large number of cases. Rather, we shall consider the essential pathologi 
anatomy of the lesion. The colon is dilated, and the dilatation is most 
marked in its distal part, sometimes reaching the internal sphincter of the 
anus. Although the muscular coat is hypertrophied, it is unable to transmit 
the content of the intestine. Even if, in our ignorance of its ultimate cause, 


*In the dog, fibres reach the sphincter by way of both the hyp 


(which are homologous with the presacral nerve) and the inferior mesente 
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tilted to the Trendelenburg position. The small bowel is packed off wy ward 
and to the right, so as to expose and pull upward the root of its mesentery 
the attachment of the mesentery to the posterior abdominal wall is above thy 
field of the operation, save when the bifurcation of the abdominal aorta js 
unusually high. An assistant draws the sigmoid colon to the left and slighth 
downward, to expose the bifurcation of the aorta. In rare cases, the root of 
the mesosigmoid may be displaced medially, in front of the fifth lumbay 
vertebra, when it must be mobilized by division of the right leaf of its 
peritoneum. ‘The promontory of the sacrum is now identified, and in most 
cases it is possible to see the strands of the presacral nerve as they desce1 
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Fic. 4.—(Case 1) The field of operation After division of the presacr 
the inferior mesenteric nerves were removed by dividing them at the points 


in the middle line, immediately under the peritoneum. The peritonew 


picked up in the middle line, and is incised vertically from the level of the 
promontory to the origin of the inferior mesenteric artery (lig. 4) he 
two edges of this incision are displaced by forceps to each side. The strands 


rw? 


of the presacral nerve are not adherent to the membrane, and post 
they are separated from the great vessels by a layer of fine connective tissu 
The nerve is first divided below, at the right border of the left common ilia 
vein ; it is well to place a ligature on its distal end, as this is usually accom 
panied by a small artery. It is then raised upward by gentle dissection with 
cotton pledgets, and the branches which reach it from the fourth lumbar 
ganglia are divided on each side. Immediately below the bifurcation of the 
aorta, the connecting branches from the third lumbar ganglia are divided 
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SYMPATHECTOMY FOR HIRSCHSPRUNG’S DISEASE 
as they pass to join the nerve from beneath the common iliac arteries 
When the nerve has beet 
the union of branches from the first and second lumbar ganglia, may bi 


raised a little higher, its lateral roots, formed by 


severed ; th middle root 1s preserved if possible, to be used as a oud 
to the intermesenteric plexus The trunk of the inferior mesenteric artery 
. now identified; by tracing upward the middle root of the presacral nerv 
— reaches the two large prim ipal roots of the inferior mesenteri 
plexus, one on each side of the vessel, and joining it 1.5 centimetres helov 
its origin If the middle root of the presa ral nerve cannot be used as 

cuide, the main trunks of the inferior mesenteric plexus will be found at 
the positions of five o'clock and seven o'clock with reference to the origin of 
the artery hey are large and easily isolated \bout 2.5 centimetres of 
each are then resected; 1f any ganglionic mass 1s present on either, it must 
be included in the resect | portion \ny subsidiary periarterial sitesi sli 
then sought for and, 1f any are tound, they are divided. Bleeding 1s not to 
be expected during this part of the operation he interior mesenteric velit 
is too far to the left to appear in the field [he incision in the posteriot 
peritoneum is now brought together with a continuous suture of catgut, and 


the abdominal wound is closed in the usual mannet 


CASI [ Fi Ay \ ut! ived seventee! ears. came to The Ma 


Clinic, August 1 IQO2t 1 laining t constipatiol with tecal in paction He had beet 
constipated su birt but the last four or five years fecal impaction had become 
more frequent, in spit f the use of diets, laxatives, and oil enemas EK xamuinatio1 
revealed a hard, freely 1 ible mass of taces, about 8 centimetres in diameter, to th 
lett ot the middle line t the lomet and be mid the reach ot a nnger in the rectun 
Rontgenogran tte | 1 meal gave evidence of an enorm« usly dilated colon. the 
dilatation extending to th ternal sphincter of the anus. Otherwise the findings o1 
examination were essential! negative 

After a period of thr veeks, during which the patient was kept on a diet fr 
from residue, had daily instillation enemas of mineral oil, and took mineral oil by moutl 
three times a day, the col emptied of faeces, and laparotomy could be undertake 

Operation was pertormed September 3, 1929 The transverse colon, sigmoid color 
and rectum wer igel lated The ascending colon and cecum were less dilate 
although there v evicl f the disease in the appendix, which had the girth 
fitth finger The appen removed in the usual way 

The peritoneum over 1 front of the fifth lumbar vertebra was then opened d 
the presacral nerve, in 1 e single, was easily identified; about 5 centimetres 
it were removed he o1 f the inferior mesenteric artery was then exposed by 
tinuing upward the incist n the posterior peritoneun \ number of smaller nerv: 
bundles passing along the artery were first identified and divided. Finally a large nerve 
bundle was picked up at the position of seven o'clock, and two smaller bundles respe« 
tively at five o'clock and ten o’clocl \ portion of each strand was resected Phe 
incision in the posterior peritoneum was then closed by a continuous suture of catgut 
and the abdominal wound y sutured in layers 

We were sanguine of the success of the operation from the first, as there was entire 
absence of any gaseous distention of the colon such as might have been expected after 
operation in such circumstances. Eight days after operation, there was recurrence of 
fecal impaction, which yielded to enemas of 50 per cent. peroxide of hydrogen. Three 
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weeks after operation the bowels were moving well, and all medicati 
save mineral oil by mouth. 

One month after operation the patient was dismissed. He was to tak 
anticonstipation diet, and to use instillations of oil into the rectum, 


required. Two months after the operation he wrote to say that he was ellent 


health, and that only once since his dismissal had an oil enema been necessat 
later came a further excellent report: “My bowels move once or twice ey 
I take only an ounce of mineral oil about every other day.’ Seven 
operation the patient wrote: “I am feeling fine. I have a good appetit 
move on the average twice a day. I am not taking any medicine, except 
some mineral oil.” 

Case Il.—Rectal type of obstipation. A waitress, aged twenty-thre 


under observation for a year, on account of obstinate constipation witl 


bling acute intestinal obstruction. Three years previously she had had 
operation elsewhere, when a hairpin had been removed from the lower port f tl 
ileum. Since this operation, she had had increasing difficulty in moving her ls, and 


every two or three weeks she had been constipated for two or thre 
previously she had undergone rontgenologic study of her alimentary tract 


Clinic, when the following report had been made: “After three hours th 


tains a little barium. The remainder is in the terminal ileum and in upper ps of 


the jejunum. After six hours the stomach is empty and almost all the bar 


cecum. After twenty-eight hours all the barium is in the right half of th After 


fifty-four hours the head of the column is in the pelvic colon. There 
the small bowel, and there is considerable slowing, but no definite point 


in the large bowel.” 


A few days after this report had been made, obstruction had occurred \fter 
six days, during which a little flatus alone had been passed by rectum, 
distention and visible intestinal peristalsis had developed. At operatior formed 
April 23, 1929, no local cause had been found to account for the obstructior In spite 
of this interference a severe degree of constipation had persisted and finally only enema 
had procured evacuation of the bowels; even in very large doses purgatiy 1 been 


ineffectual. Attacks of abdominal distention had been frequent 


January 25, 1930, she came to the clinic on account of a whitlow. It vered 


that her bowels had not been open for thirteen days, although this. st 
seemed to cause her so little discomfort that at first she was reluctant t 
treatment for her obstipation It was exceedingly difficult to secur: 

the bowel by any means; the lower part of the colon and the rectun 
power to expel enemas. The report of a roéntgenologic examination of tl 


canal was as follows: “After twenty-four hours the colon is filled ft 


The cecum is already emptying a bit. The size and appearance of th« 
fectly normal and it is movable. There is only one highly tonic plac 
the splenic flexure where the size of the colon suddenly narrows. The rectu 


After forty-eight hours, all the barium is in the descending colon and rectu 


After every medical method of improving the patient’s condition had tric 
without success, we determined to advise interruption of the sympatheti 
ing the distal part of the colon and the rectum The operation vy erform 
March 11, 1930. Some filmy adhesions between loops of the ileum and 
wall were readily separated. The presacral nerve, which had a plexifort 
was easily isolated and divided in front of the fifth lumbar vertebra \t 
the operation, an assistant inserted a finger just within the rectum. Whe 


was first grasped with a hemostat, the internal sphincter was felt to « 
division of the nerve, stimulation of its peripheral end with a faradic current 


to a strong clonic contraction of the sphincter, followed by several weaker 
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COM MENT 


The post-operative course of patients suffering from Hirschsprung’s dis 
ease will be different from that of patients suffering from rectal constipatioy 


This must be emphasized. More immediate benefit is to be expected in th 
former, for after the operation the hypertrophied musculature of the colo 
is immediately available for effective peristalsis. It cannot be expected tha; 
completely normal defecation will be restored at once, for time will }y 
required for partial or complete readjustment of the organic changes in th 
colon and rectum to the altered neuromuscular control. Judging from thy 
case we have reported, however, satisfactory defecation begins sufficient! 
soon to obyiate a long course of medical treatment. 

In cases of rectal obstipation, not only is hypertrophy of the muscular 
coat of the bowel absent, but also the long-continued distention of the rectuy 
leads to atony and even atrophy of its musculature. All that can be hoped 
for is that the rectum will be placed under the most favorable conditions 
for carrying out its function. A long course of after-treatment will | 
necessary to reéducate what remains of the rectal musculature, so that it wil! 
contract on an appropriate stimulus. As a corollary, it would appear that 
the operation will be followed by the best results when it is undertaker 


before profound atony or extensive atrophy has occurred. 
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SPLANCHNIC ANASSTHESIA IN THE TREATMENT OF 
PARALYTIC ILEUS 
By VerRNON ©. Davin, M.D., anp Marx Lorinc. M.D 


or Cuicaco, ILL 


FROM THE LABORATORIES OF RUSH MEDICAL COLLEGE 


WHILE paralytic ileus may supervene in the course of mechanical ileus 
is generally believed that mechanical factors play a minor réle in the m 
> 5 : : 


jority of cases of paralytic ileus. The occasional occurrence of paralytic 
ileus in kidney colic as well as in other extraperitoneal lesions is ample evi 
dence that the nerve control of the bowel may be a basic factor in the produc 
tion of paralytic ileus he essential factors influencing the nerves controlling 
the bowel which result in paralysis of the bowel are not known. and are 
probably variable, being purely reflex in some instances and chemical or toxi 


1] 


in others. It is possible that the nerves controlling the motility of the 
bowel may be affected directly by local inflammatory processes, or by reaso1 
of toxins reaching them through the blood-stream. 

Markowitz and Campbell’ have shown that abdominal trauma or chemi 
cal irritation of the peritoneum by intraperitoneal injection of weak iodin 


solution results in cessation of peristaltic waves in the small 


intestines ot 


animals. Motions of the bowel described by Cannon? as segmentation, pr 


Dro 


pulsive waves and swaying or pendulum motion, are dependent on at least 


three different systems of nerve supply; namely, the enteric, the sympathetic 


and the parasympatheti [he enteric system, consisting of the plexuses of 
Meissner and Auerbach, may act independently of the other two as shown 
by Bayliss and Starling.* They showed that intestine isolated from the 


central nervous system was capable of performance of the characteristic 


movements (he parasympathetics, or vagus nerves, have an excitatory 
effect on the muscular vity of the small bowel through the central nervous 
system. The vagus is therefore essentially motor in its action on the bowel 
The splanchnic nerves, or sympathetic system, have an inhibitory effect on 
intestinal movements and when stimulated cause cessation of intestinal peri 


stalsis.* When the splanchnic nerves are paralyzed, marked intestinal move 


ments are noted due to the uninhibited action of the vagus nerves. 

The clinical effects of spinal anesthesia on intestinal movements wer 
first described by Wagner, in 1922, when he reported the occurrence of the 
evacuation of the bowels after spinal anesthesia and also noticed active 
peristalsis of the small intestine during laparotomy performed under spinal 
anesthesia. This effect was explained by the paralysis of the inhibitory 


splanchnic nerves. Wagner then used lumbar anzsthesia in the treatment 


of paralytic ileus caused by peritonitis in a number of patients, with good 


results. Following his report there were a number of reports made in 
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Duvat's collection of 400 cases of tleus treated by lumbar anesthesia 


Ca SCS Su " 
1. Strangulated hernia ont 27 0 
2. Dynamic ileus < gh 30 28 
3. Mechanical ileus we : 99 16 6 

Dynamic ileus 
Spasme dic ‘ 5 ) 100 
Post-operative II 9 90 
Ileus without known caus¢ 2 2 nite 
Ileus in peritonitis 1s 10 4 
Reflex ileus (renal coli I Oo 
Ovarian cyst twisted pedicl } I 25 
Mechanical ileus 

Volvulus 53 7 12 
Bands of adhesions 25 5 
Carcinoma of colon 17 | \ 
Intussusception 3 0 
Biliary ileus { O 
France and Germany on this subject. Duval® collected the data on 4o 
clinical cases of ileus treated by lumbar anesthesia (see chart). Markowitz 
and Campbell produced reflex cessation of intestinal motions in do 
laparotomy, by severe intraperitoneal trauma and by intraperitoneal injectior 


of weak iodine. They were able to reéstablish intestinal movements unde: 
these conditions by lumbar anesthesia and in some instances to 
strate hyperperistaltic movements. 


It is obvious that the best results from increase of peristalsis 


in the different types of paralytic ileus, for it is not reasonable to believ 
that the mere increase of peristaltic waves would overcome definite mechanical 
factors. Duval’s collected cases bear out this assumption. 

In most cases of paralytic ileus, as seen in general peritonitis, the patient 
is extremely toxic, the blood-pressure is low and the cardiovascular system is 


at low ebb. To induce lumbar anesthesia with consequent paral) 
extremities, as well as to still further lower the blood-pressure, or in som 
instances to interfere with respiration, is a somewhat heroic procedur 
Undoubtedly, with these facts in mind, Rosenstein* induced splanchnic pat 
ysis by the injection of weak nicotine solution into the celiac ganglia. Hi 
used the posterior route for injection as described by Kappis, and reported 
some good results in the treatment of paralytic ileus. Ochsner, Gage and 
Cutling*® then studied the effect of splanchnic anzsthesia induced by nov 
caine injected posteriorly into the splanchnic plexus in dogs which had previ 
ously had a cessation of intestinal movements by reason of intra-abdominal 
trauma or by chemical irritation of the peritoneum by weak iodin [hey 
found after splanchnic anesthesia that intestinal movements were restor 
and advocated the method for the treatment of paralytic ileus 
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equal parts of 2 per cent. solution of iodine and 2 per cent. solution of potassium iodic 
was injected intraperitoneally (Markowitz and Campbell). 

To produce local or general suppurative peritonitis the appendix was ligated and 
allowed to slough off. In some instances the peritonitis remained local and others 


it became general. The experiments on intestinal movements were performed two 4 
four days after ligation of the appendix. 
In a few dogs general peritonitis was produced by injection of thirty cubic centi- 


metres of a 50 per cent. glucose solution intraperitoneally, followed in four t < hours 
by the intraperitoneal injection of a culture of B. coli. 

To produce a chemical peritonitis with plastic exudate five cubic centimetres of a y 
per cent. turpentine emulsion was injected intraperitoneally. If, in twenty-four hours 
peristalsis was visible by X-ray, another injection was given 

In other dogs a severe sero-hemorrhagic peritonitis was induced by the injectioy 
of forty cubic centimetres of a suspension of B. coli in 2% per cent. solution of gun 
of tragacanth in normal salt solution (Steinberg and Goldblatt"). 

Splanchnic anesthesia was given only to dogs in which there were no visibl peri 
staltic waves when examined under a fluoroscopic screen. 

Experiment 1.—The intestinal motions of normal dogs were studied for several days 
in order to accustom the dogs to the X-ray room and to remove the possibility of reflex 
inhibition of intestinal movements. Following splanchnic anzsthesia in these dogs ther 
was a definite increase in intestinal motions in all three dogs. The barium was see: 
to be vigorously propelled ahead and two of the dogs had several loose bowel move 
ments about one-half hour after the splanchnic anzsthesia. 

Experiment 2.—The effect of chemical irritation on intestinal movements. In thre: 
dogs weak iodine solution was injected into the peritoneum and upon examination imme 


diately after the injection under the fluoroscope no peristaltic waves were s« 
lowing splanchnic anesthesia normal peristaltic waves returned in two dogs within te: 
minutes and hyperperistalsis developed in the third dog. In control dogs 
intraperitoneal iodine the peristaltic waves remained absent for at least an hour followi: 
the injection. 

Experiment 3.—Effect of local peritonitis on intestinal motions. Following ligati 


of the appendix in four dogs, local peritonitis with plastic exudate around the appendix 
developed. Peristaltic movements of the intestine were not visible under X-ray. Follow 
ing splanchnic anesthesia two dogs had a return of slight peristaltic waves and tw 
had active movements of the small intestine. 

Experiment 4.—Effect of plastic peritoneal exudate from the intraperitoneal inje 
tion of turpentine emulsion upon intestinal movements. (a) In two dogs receiving 
intraperitoneal injections of turpentine emulsion practically no plastic exudate was 
formed although the peritoneum was hyperemic. There was an absence of visibli 


peristaltic waves when examined under the fluoroscopic screen. Following sp! 
anesthesia, active peristalsis returned in both animals. 

(b) Three dogs developed a slight plastic exudate throughout the peritoneum fol 
lowing the injection of turpentine emulsion intraperitoneally. Peristaltic waves wert 
not visible. Following splanchnic anzsthesia active peristalsis was observed in tw 
dogs and one developed a diarrhoea, but in one animal no peristaltic waves returned 

(c) Eight dogs developed a marked plastic exudate in the peritoneum following 
the intraperitoneal injection of turpentine emulsion. Intestinal peristalsis was not visibl 
under X-ray. Following splanchnic anesthesia three dogs showed slight peristalsis, and 
five dogs had no return of visible peristalsis. 

Experiment 5.—Effect of general suppurative peritonitis. (a) One dog developed 
acute suppurative peritonitis following ligation of the appendix. Intestinal movements 
were absent as observed under the fluoroscopic screen and following splanchnic anesthesia 
no return of peristalsis was seen. 
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Discussion: Dr. D. E. Ropertson, of Toronto, remarked that it over 
thirty years since Treves resected a megalocolon. Lane subsequently carried 
out the same treatment. The operation was very severe and the mortality 
high. In those cases that did survive the operation, the results were not suc] 
that would lead surgeons generally to undertake the proceeding. Royle noted 
in his first rami-section the patient was cured of constipation. Wade and h 
together reported five cases, two of which were cured. Fraser told me 
1926 that he was able to cure megalocolon by dividing the sympathetic nerves 
in the mesentery of the large intestine. 

Royle’s operation of rami-section is the easiest proceeding and the on 
that will give results in the cases of megalocolon. The operation is eas) 
much the simplest procedure that has been described in attacking the nerves 
that have to do with the sympathetic innervation of the large intestine. It 
much more simple than the proceeding of opening an abdomen and 
for the nerves after packing back the intestines. The flank operation allows 
one to extraperitoneally divide the fibres which go to control the sympatheti 


nerve supply of the intestine. He then showed lantern slides of tw: Ses 


hoth girls of nine years of age. They are both clinically cured 
operated on in September, 1927. The first slide was taken in 1927, prior t 
operation, shows a very large megalocolon. The next slide, taken tw 
years later following a rami-section of the mesial branches going from th 
left trunk, shows spontaneous movements the day following operation 
Within two weeks she was averaging between five and ten movements a week 
In the two years that have elapsed since her operation she required practi 

no help to secure bowel movements. One slide shows a barium enema taker 


two years after operation. Here will be seen that the colon, which fort 


was of enormous dimensions, is now small and shows haustrations Phe 


colon is, in reality, smaller than normal. 


In the second patient before her operation the colon had a tremendous 
capacity. Following her operation of rami-section she had spontaneous 
movements. These movements were, in the first two weeks, daily. Following 
this movements became more frequent. She would have seven to twelve 
movements a week. This situation persisted until six months after oper 


when she returned to hospital complaining that she was having desir 
movement and would go to stool three or four times a day and would pass 
small quantities only. [Examining her abdomen at this time there was 
palpable mass which could be indented. She was taken into hospit 

with six enemas in three hours the large gut was evacuated and eight days 
later a slide taken after a barium enema showed the colon very small. [he 
haustra are well marked. 


His purpose in speaking was to call attention to the very practi 


operation of Royle. There is no operation that is as simple or has greatet 

ability to give results. [By its use one altogether eliminates the possibility 

abdominal complications and sequela. Surgery as a whole owes a greal 
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ILEOCZCAL OBSTRUCTION ASSOCIATED WITH APPENDICITIS 
By Joun Speese, M.D., anno F. A. Botue, M.D. 


or Purttapevpnta, Pa. 


THE remote results of operations performed for chronic appendicitis 
show conclusively that a fairly large number of patients do not secure the 
relief of symptoms for which the operation was performed. While it is 
not possible, at this time, to enter into a review of all the pathological condi 
tions which may follow or be associated with appendicitis in its acute or so 
called chronic form, we desire to call attention to a lesion which is met with 
not infrequently, in abdominal explorations for appendicitis ; namely, ileoca 
cal obstruction. We believe that a certain proportion of the unfavorab! 
results are due to a failure to recognize this type of obstruction. Cur atten 
tion was directed first to the lesion in secondary operations undertaken for 
the relief of symptoms after appendectomy had been performed. As we 
have found the obstruction to be not uncommon and to be associated with 
chronic appendicitis, we believe that the exploration should include among 
other parts to be reviewed, the routine examination of the ileoczcal region 
and the patency of its valve. 

Proof of the above statement as to the unsatisfactory results obtained 


in operations for chronic appendicitis is to be found in a review of a series 


of cases previously reported. Thus, Gibson,’ in 1920, in a follow-up stu 
555 cases of chronic appendicitis, of which 426 were heard from, found ex 
cellent results had been obtained in 259 cases; satisfactory results, that is 
relief of the former condition but still having some minor symptoms, it 

five cases. The most frequent complaints were constipation, indigestion, at 

backache. In 102 cases the relief was not satisfactory, as in this group th 
pain persisted after the operation and was of four types: (1) vague symy 

toms, seen mostly in women (twenty-one cases) ; (2) pain in the appendiceal 
region (twenty cases); (3) same pain as before operation (twenty cases) ; 


and (4) pain in the epigastrium (seven cases). Gibson concluded tl 


lat a 
more detailed pre-operative study and thorough exploration were necessary 
to obtain better results. He advocated a large incision, and even though the 
appendix is frankly infected, in the absence of contraindications, a thoroug! 


abdominal exploration should be made. 


Deaver and Ravdin,? in 1923, reported the end-results in 500 cases op- 
erated upon for chronic appendicitis. Of the 226 patients traced, 188 wer 


entirely relieved of symptoms, twenty-two partially relieved, and sixteen were 


unimproved. The figures indicating that 83.1 per cent. were relieved, 9.7 
per cent. partially relieved, and 7.9 per cent. obtaining no relief, led the 
authors to conclude that a failure to obtain any relief was due to faulty pre 
operative study and exploration. 
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Holder and Menninger,* in 1926, reported a follow-up study of 208 cases 
of chronic appendicitis. Approximately one-half of the patients were heard 
trom and of this group, eighty-one, or 77.1 per cent., had complete relief 
A study was made of twenty-two cases in which there were no pathological 
findings in the appendix, but mechanical factors occurred in the vicinity 
of the appendix. In this group, twenty, or g1 per cent., were relieved and 
two, or 9 per cent., experienced no relief. 

Davis,* in 1927, reported the results on 677 patients operated upon for 
chronic appendicitis. Following Gibson’s grouping he found there were 221 
excellent results, eighty-nine were satisfactory and 110, or 26 per cent., were 
unsatisfactory. 

To summarize the end results of these several studies it can be concluded 
that 18 to 26 per cent. of the patients operated upon for chronic appendicitis 
are not completely relieved of their symptoms. 

Most articles written upon disturbances of the ileocecal valve as a cause 
of ileal stasis and attacks of pain, constipation, efc., state that the stasis and its 
resultant symptoms are due to incompetency of the valve. No mention is 
made of obstruction of the valve playing any part in such cases. The only 
suggestion that the lesion is obstructive in character was made by Case® in 
his X-ray studies of ileal stasis when he named spasm of the ileocecal valve 
as one of the three causes of that condition. The ileoczecal valve serves a 
similar function between the middle and hind gut as the pyloric muscle does 
between the fore and middle gut. Innumerable studies and contributions have 
been made upon pyloric obstruction but, so far as we know, nothing has been 
written upon the incompetency of the pyloric ring. In the light of our ex 
perience with the cases we wish to present, this difference was all the more 
amazing, as it seems logical to us that we should have obstruction of the 
ileocecal valve as we have pyloric obstruction, and the results obtained in our 
cases and the similarity in function of the ileocecal value to the pylorus sug- 
gests a greater consideration of the existence of ileocecal obstruction as an 


entity than has been given to it in the past. 


Case, in 1913, made a very thorough réntgenological study of ileal stasis 
and suggested three causes: (1) adhesions to the terminal ileum; (2) ileoce- 
cal sphincter spasm, first noted by Hertz in 1908; (3) incompetency of the 
ileocecal valve. In more than fifty patients, Case definitely demonstrated 
regurgitation of the ingested bismuth from the colon into the small intestine. 
In every case of incompetency of the valve, gas or fluid distention of the 
terminal ileum was found at the operation. He suggested the following 
method to test the competency of the ileocecal valve at the time of operation. 
The ileum is clamped by the fingers of the assistant twelve to fifteen inches 
from the valve and its contents milked into the cecum. The normal ileoczcal 
valve prevents any regurgitation of the cecal gas or fluid content into the 
ileum, even under considerable pressure. The incompetent valve, however, 
allows gas or fluid to pass back readily, varying with the degree of incom- 
petency. In a study of 138 cases of ileal stasis Wallace® concluded that 
incompetency of the valve was the dominant cause as he cured cases of ileal 
stasis by repair of the valve in instances in which the adhesions were not dis- 
turbed. After an extensive experience Kellog’ described a method of repair- 
ing an incompetent valve and another method of constructing an artificial 
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ileoczecal valve. He found that an efficient valve could be const: 
simple intussusception of the ileuin into the large intestine. Su 
worked pertectly, as it was impossible to inflate the colon throug! 
and distend it with considerable force without the occurrence of thx 
reflux. The construction of the new valve is indicated in cases i 


valve may be destroyed by disease or is necessarily sacrificed 
measures. 


A brief consideration of the normal functions and the anaton 
ture of the ileoczecal valve is necessary before discussing our grouy 
of ileoczcal obstruction. Kellog has summarized the functions cor 


follows: 


jauhim, Tulpius, and others of the early anatomists showed 
ileoczecal valve is a most efficient mechanical contrivance for prevent 
of gas or liquid content from the colon into the small intestine. Jo 
(,ood observed that, in addition to its mechanical structure, the ileoca 


possesses also a muscular function capable of acting as a sphincter 


hy 


demonstrated, in 1904, that the valve behaves as a true sphincter 
possessing like the pylorus a special nervous mechanism distinct 
parts of the alimentary canal. Sir William Macewen recorded the resul 
observations made upon a case in which, as the result of the destruct 
portion of the anterior wall of the cecum, it was possible to observe tl 
of the ileocecal valve and a reciprocal activity of the appendix 

“Case, Cannon, and others who have made a systematic study 
mentary canal by the aid of the X-ray have demonstrated that the il 
valve not only prevents reflux of material from the colon into the s1 
testine, but also regulates the movement of material from the small 
into the colon in a manner quite analogous to the action of the pylorus 
ing digesting food from the stomach into the small intestine 

“That these functions of the ileoczecal valve must be highly import 
the welfare of the body is a necessary inference from the fact 
structure is present in practically all vertebrate animals above th 
the amphioxus. The pylorus and the ileocecal valve divide the 
canal into three parts, the functions of which differ in such a way 
quire their isolation. These are known to anatomists as the fore-gut 
from the mouth to the pylorus; the mid-gut, including the small 
and extending from the pylorus to the ileoczcal valve, and the end-gut 
large intestine. \hen, as a result of disease, reflux from the small 
into the stomach occurs, the result is nausea, vomiting and serious 
ence with the functions of the stomach.” 


] 


Cunningham* gives the following excellent description of the 


valve as found in human beings: 


“Where the ileum enters the large intestine, the end of the small gut 
thrust through the wall of the large bowel, carrying with it certain layers 
which project into the cecum in the form of two folds, lying respectivel 
below its orifice, and constituting the two segments of the ileoczcal valve 
tions may be compared to a partial inversion or telescoping of the small int 
intestine; it must be added that the peritoneam and longitudinal muscular 
bowel take no part in this infolding; on the contrary, they are stretched tig! 
the crease produced on the exterior by the inversion, and thus serve t 
fold and the formation of the valve. 
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tion, the lesions of the terminal ileum, due to kinking caused by adhesions 
(Lane*), are included as we have used free omental transplants in the trea 
ment of both conditions. 

The most constant and characteristic complaints, in addition to the usyal 
symptoms of appendicitis, were constipation and flatulency. While the ¢ 
gree of constipation varied, with but few exceptions, all patients had to tal 
cathartics. Apparently, the narrowing of the ileoczecal opening by preventi ( 
the intestinal contents from readily entering the cecum, has been responsih 





Fic. 1 X-ray showing narrowing of ileum at the ileocecal 


for the flatulency and, to some extent, for the development of constipatior 
Toxic symptoms, particularly headaches, were noted when constipation was 
of long duration. As similar symptoms occur in cases of visceroptosis with a 
low-lying mobile czecum, the differential diagnosis from this condition is most 
difficult at times. 

A gastro-intestinal study by means of the X-ray may reveal the ileocecal 
narrowing and partial obstruction, as is shown in Fig. 1, although this 
finding is not constant and a positive diagnosis is not always possible by this 
means. In the event of negative X-ray findings, it has been our practice t 


+ 


recommend exploratory operation after a reasonable trial has been given to 





dietary and other measures carried out by the internist. 
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Ons When the ileoczcal region is inspected in many of these cases, the set 
at- is apparently normal attempt 1s made to introduce a finger through 


the valve, by invaginating the ileum, the opening is found narrowed and at 


ual times cannot be demot 


ty? t 


ited because of the dense adhesions and the de oTer 





de- of thickening of the ileu (Fig. 2.) The adhesions at the junction of the 
ike terminal ileum with the cecum were found without exception in the portion 
Ing of the bowel adjacent t the posterior lip of the valve, as noted in Fig, 3 
ble In several of the case th marked constriction the adhesions extended 
| around the bowel and involved the anterior lip. A positive diagnosis 

of valvular obstruction should not be made until attempts to introduce th 


] { 


tip of the exploring fins through the opening Nave been tried at severa 


angles, as there are 1 ily variations Ol 


the angle at which the ileum enters th 

cecum. / 
By means of careful dissection, the : 
ileum can be released from the cecum and 


gradually the opening will become apparent 


and the up of the exploring finger can be / 






| passed through the val\ One-half to two 
| centimetres of the bowel may be separated 
. - \ 
by this means before a sumcient degree ot} \ 
| patency is obtained. (Fig. 4.) When th 
| outer coat of the cecum is reached, a defi 
< Ol Lil « i ACTICU, d Cg I 
nite change In texture ! observed the 
| tissue is firmer, does not se parate as readily “eee 
po nf of obsiruction 
as do the adhesions, and this is an indica ; 
tion that further dissection may be dan- . .! 2.—-A diagrammatic represent 


gerous by injuring the valve 


Thickening of the wall of the terminal ileum is trequently seen and this 


may be so pronounced that the bowel feels like and resembles the structure of 





the jeyzunum. The cause of the hypertrophy may be explained by the fact 
that extra work is thrown upon this portion of the ileum in an effort to fore 
the bowel contents through the obstructed ileoczcal valve. In this connectiot 
' the observation of Keith may be of importance, for he believes that the 
- musculature of the terminal portion of the ileum, four inches above the valve 
. is endowed with a spe tonic function whereby it serves as a sphincter 
at the terminal portion of the ileum. 
\fter examination of the ileoczecal valve the terminal ileum is explored 
7 and an attempt is made to deliver it from the abdomen. If adhesions aré 
S present, binding the bowel to the lateral abdominal wall, the angulation of 
- the bowel is noted, and, if of minor degree, the bands are not disturbed. 
In the more pronounced cases, in which surgical interference is indicated 
0 


the bowel is firmly bound by adhesions to the lateral wall, cannot be delivered, 
and may be angulated [he hypertrophy of the terminal portion of the 
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has been discontinued after being used continuously for many years. This case jllys 
trates the most typical form of ileocecal obstruction accompanied by toxic symptoms 
and attacks of pain. The degree of obstruction found at the operation readily explained 
the cause of the attacks of intermittent sharp pains in the right lower quadrant of the 
abdomen following catharsis. We believe the ileocecal obstruction was the source of 
the patient’s symptoms, and relief would not have been obtained by simple appendectomy 

Case II—P. M., a male, fifty years of age, was admitted to the Presbyteriar Hes. 
pital with a chief complaint of pain in the right lower quadrant, and constipation which 
had become more pronounced during the past two months. Six weeks before admissioy 
he developed a dull, intermittent pain which did not radiate and was not accompanied by 
nausea and vomiting. The attack lasted forty-eight hours and since that time he has 
suffered from a dull ache and considerable abdominal distention. Upon examinatio; 
of the abdomen, no tenderness or rigidity were found and no masses were palpable. A 
fractional gastric analysis showed an absence of free hydrochloric acid; the highest 
total acidity was 22. Urine analysis was negative. An exploratory operation was per 
formed, and an inflamed appendix, which was kinked and doubled upon itself, was 
found in the retrocecal space and removed. The tleocecal valve was found to be normal 
however, there was definite kinking of the ileum about four inches from its termination 
due to adhesions binding it down to the lateral wall. The adhesions were severed, th 
kink relieved, and the resulting serosal defect was covered with a free omental graft 
The transverse colon was found to be adherent over the anterior surface of the ascend 
ing colon just above the cecum producing a definite angulation at the hepatic flexure 
These adhesions were freed and the raw surfaces oversewn. The patient was dis 
charged from the hospital fourteen days after operation, relieved of his acute symptoms 
His bowels have moved regularly and there has been no recurrence of symptoms, ty 
years after the operation. 


This case is presented as an example of a disturbance of the motility of 
the terminal ileum, caused by adhesions binding this portion of the bowel 
to the lateral wall; there was no apparent obstruction in the ileoczecal valve 

Twenty-three Cases have been operated upon during the past two years 
and the condition was found most frequently in the third and fourth decades 
of life. The duration of symptoms varied from a few months to twenty 
years; in nine patients symptoms were present less than one year, six 
from one to three years, and two were of twenty years’ duration. A history 
of constipation with the use of cathartics was noted in seventeen cases, gas 
pains accompanied the constipation in nine cases, and toxic symptoms were 
noted in four instances. ‘The more severe cases with pronounced consti- 
pation had the valvular type of obstruction. The character of the pain was 
not constant; in nine patients it consisted of a dull ache which was present 
more or less all the time. Fourteen patients experienced attacks of pain 
sufficiently severe to be considered as acute appendicitis. Of the twenty 
three cases studied, thirteen had the valvular type of obstruction, and in 
ten there was kinking of the terminal ileum. Twelve of the thirteen patients 
having valvular obstruction suffered from constipation and gas pains, whereas 
only seven of the ten patients with kinking of the terminal ileum had these 
complaints. This is about what is to be expected when the difference in 
the narrowing of the lumen of the bowel is considered in the two conditions. 
It is also of interest to note that twelve of the thirteen patients with valvular 
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ILEOCASCAL OBSTRUCTION WITH APPENDICITIS 


obstruction had severe attacks of pain, whereas the pain was severe in only 
five of ten cases with adhesions to the terminal ileum. Three cases had 
previous appendectomies without symptomatic reliet \t the second opera 
tion a kink was found in the terminal ileum in one patient, and two had 
pronounced valvular obstruction. In all three instances there was sever« 
constipation accompanied by gas pains and toxic symptoms. In one cas¢ 


1 


there was no improvement; in the second case the consfipation was greatly 


] 


improved and tox symptoms disappeared ; ana 1n the third case slight 


constipation persisted but complete relief of pain and toxicity was obtained 
Free omental transplants were used in eighteen cases; in five instances thi 
resulting serosal defect was small, and could be covered by suturing. Out 
follow-up study upon these patients was most encouraging. Of the twenty 
three cases, twenty were heard from, and in fourteen there was complet 
relief of the constipation, gas pains and toxic symptoms. In two patients 
the constipation was partially relieved and there was complete relief of other 
symptoms. In two cases there was improvement in the degree of consti 
pation and relief of other symptoms, but the patients have been operated 
upon so recently they cannot be classified as cures. In two patients ther 
was no relief of the constipation but there was complete relief from 
attacks of pain 
CONCLUSIONS 


1. Routine exploration in chromic appendicitis, and in acute appendicitis 
when justifiable, should include an examination to determine the patency of 
the ileocecal valve. 

2. A certain proportion of the poor remote results in operations fo 
chronic appendicitis may be attributed to failure to note ileoczecal obstructior 
and to properly relieve it 

3. Relief obtained by freeing adhesions followed by the use of omental 
transplants has afforded sufficiently favorable results in overcoming the 


obstruction to justify the employment of this procedure. 
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Discussion : Dr. Husert A. Royster, of Raleigh, N. C., called attention 
to the importance of the associated conditions around the ileoczcal region jj) 
the consideration of apppendicitis, both of the acute and the recurrent types 
For many years surgeons failed or rather declined to pay very much attention 
to the so-called kinks or other forms of adhesions and as the result the pa 
tients came back with secondary symptoms. Now all examine the region and 
pay attention to these several kinks, but this question of ileoczcal obstruction 
brought up by the authors is of equal importance. Curiously enough, some 
years ago he stumbled on the question by accident in pulling out the ileum 
as far as it would go and found it folded upon itself in two cases like a 
accordion. In both those cases he did the same thing as the authors have 
suggested, found that he had a raw surface and did an omental graft. Fol- 
lowing this up he made it a point to use this same method of drawing th 
ileum and the cecum away from each other. 

Dr. Speese in closing said: 

I was perfectly aware that attention has been called many times to the 
intrinsic incompetency of the ileocecal valve. That is not a new subject, but 
there is an extrinsic obstructive incompetency which sometimes exists without 
any incompetence of the valve itself. The Bauhin valve is not a circular o1 
constricting area but a slit-like opening which perhaps performs its functior 
like the mouth of a fish, so that there is no particular reason why we should 
have a circular obstruction as we do in ulceration at the pylorus. The im 
portant point is that when one gets through the operation of removing the 
appendix to determine positively whether the ileum enters the caecum at a 
right angle. If it does not, then attention should be paid to this region by 
pulling them apart. 

In conclusion he mentioned a very important anatomical matter whic! 


was first pointed out to him by Payne, of Norfolk, Virginia. He made the 


observation that the vessels of the terminal ileum, that is within three to 
four inches of the cecum, run parallel with the axis of the bowel and not 
transverse as in the rest of the small intestine. So that one knows that on 


has approached the end of the ileum, the very end, when one cbserves the 


vessels for two to three inches running toward the cecum instead of around 
the bowel. 
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DIVERTICULA OF THE SIGMOID 
By Wituram J. Mayo, M.D. 


oF Rocuester, MINNESOTA 


My INTEREST in diverticula of the intestinal tract was first aroused by 
the classical contribution of Reginald Fitz in 1888, on diverticula of the 
intestine, although this paper was devoted largely to diverticula of the 
Meckel type. 

Diverticula of the colon were first described by Cruveilhier, in 1849. In 
1857, Habershon, a physician, published the first account of diverticulitis in 
English. In 1858, Sidney Jones reported a striking case of acute diverticulitis 
which resulted in a fistulous connection between the bladder and the sigmoid. 
However, attention was not generally attracted to diverticulitis of the sig- 


moid until 1889, when Graser of Erlangen emphasized the frequency and 


significance of the disease. The first comprehensive treatise embodying both 
etiology and classification was brought out by Edwin Beer in 1904. This 


has been followed by papers by Telling, Drummond, Mummery, Hartwell, 
Brewer, Rogers, Mailer, and others. [In 1907, Moynihan’s classical paper on 
its mimicry of carcinoma of the colon appeared, and this deservedly received 
much attention. In 1907, Wilson, Giffin, and | reported five cases in which 
a portion of the sigmoid was excised for obstructive diverticulitis with the 
formation of tumor; these were the first instances recorded in which an actual 
demonstration of the pathologic change in diverticulitis was made during 
the life of the patient 

There are two types of diverticula of the colon, the true and the acquired. 
In true diverticula of the congenital, traction, or pulsion types, all the intes 
tinal coats cover the sa In diverticula of the acquired type, the mucous 
membrane of the intestine pouches through small openings in the musculature 
at weak points in the wall of the colon, such as holes for vessels or defects 
of muscle. Such diverticula often contain small hardened fecal masses. The 
sigmoid nearly always is involved in diverticulosis. If the entire colon is 
affected, there usually is a gradual increase in the frequency of the diverticula 
from right to left lhe diagnosis of diverticulosis now rests securely on 
radiographic evidence 

Records at the clinic show a total of 2,139 cases of diverticulosis. Robert- 
son's observations on our post-mortem service show that 5+ per cent. of 
persons more than forty years of age have diverticulosis, and his data 
approximate as to frequency those based on X-ray evidence. Thus, in the 
period from 1924 to April 1, 1930, inclusive, 31,838 X-ray examinations of 
the colon were made for general diagnostic purposes, and in 1,819 of these 
(5.71 per cent.) diverticula were present. Only twenty of these 1,819 pa- 


tients were less than forty years of age. Of our 2,139 recorded cases of 


diverticulosis, active diverticulitis was present in 696 at the time the patients 
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were examined. Inasmuch as in the earlier period, prior to 1916, only the 
cases of diverticulitis were recognized and properly recorded, these figures 
are of little value in establishing the frequency with which diverticul 
gives rise to diverticulitis. Statistics of the later period give 12+ per cent 
of cases of diverticulosis resulting 1n diverticulitis, but for obvious reas; 
this is probably an overestimate. A study of the relative incidence 
diverticulosis in men and women in this group of cases showed that 64 per 
cent. of the patients were men; 36 per cent. were women. As constipatior 
is more common in women, these figures would seem to show that it is mn 
an important factor in the causation of diverticulosis. Nor can much sig 
nificance be attached to obesity as an etiologic factor, inasmuch as the per 
centage of patients who were underweight was about the same as that of 
those who were overweight. 

CiinicAL Features.—\With rare exceptions, the type of inflammati 
of diverticula which we speak of as diverticulitis is confined to the sigmoid 
The inflammatory condition usually 1s limited to one or several diverticul 


a considerable length of the bowel may be obstructed and greatly thicken 
from cedema and adhesive inflammation; thus a well-marked tumor in tl 
lower part of the abdomen to the left of the median line often, if not usually 
forms during the acute stage. Cases of the disease may be classified cli 
ically into four groups. 

Group 1. Self-limiting div rticulitis and peridiverticulitis —Th 
toms of acute diverticulitis are pain in the region of the mass, which ofte 
is palpable, a moderate degree of fever, and gaseous distention \s a rule 
these symptoms are not severe, and, although the temperature may be elevate: 
one or two degrees, the patients are often ambulatory after the first day 
two, and the tumor usually disappears in the course of a few weeks 

Group 2. Diverticulitis and peridiverticulitis with formation of abs 
resulting in entero-intestinal, enterovesical, enterocutaneous, and other fistul 

This group includes those cases in which infections (either localized peri 
tonitis with formation of abscess, or the results of infectious process 
which connect the diseased sigmoid with the neighboring inte-tine, the bladder, 
or the skin) lead to the necessity for surgical interference. Rarely, an in 
fected diverticulum in the terminal portion of the sigmoid may be the cause 
of an abscess resulting in an intractable fistula in the posterior anal region, 
as pointed out by C. H. Mayo. 

Group 3. Diverticulitis complicated. by obstruction of the bowel—li 
acute diverticulitis the obstruction is the result of infection and cedema 
Chronic obstruction is due to hyperplasia, adhesions, and angulation (the 
hyperplastic stenosing type). The conditions are practically identical with 
those in Groups 1 and 2, but the additional factor of obstruction in these 
cases is so serious a feature that it seems best to classify them independently 
It is surprising, however, when the entire mass is dissected out and the 
diseased bowel laid open, to find so little actual obliteration of the lumen of 
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the bowel, and, unlike cases of carcinoma of the sigmoid, the obstruction is 
rarely complete. 

eroup f Carcinoma det loping on a diverticula This group is of 
great interest. In rare cases the carcinoma may have such a definite rela 
tionship to the diverticulitis as to make it reasonable to assume that infectio1 
and irritation by hardened fecal masses in diverticula might have been thi 
cause of chronic irritation and pre-cancerous chang: Until recently, the 
only known fact of significance in the etiology of carcinoma was its relatio1 
to chronic irritation. loday the question of individual susceptibility to cat 


cinoma is beginning to attract scientific attention. lhe term “pre cancerous 


is used to denote certain cell changes taking place in areas of chronic irrita 
tion, which would be typical of carcinoma if found in connection with invasio1 
of the tissues 

It has often been pointed out that carcinoma of the sigmoid may progress 
very slowly. Cases have been reported in which colostomy was performed for 
the relief of obstruction due to supposed carcinoma; the patients lived for 
number of vears, and died from carcinoma ot the sigmoid, a fact which wa 
taken to prove that the condition had been carcinoma from the beginning 
and that the natural course of the disease had continued for eight or nine 
vears. This inference is unwarranted In the clinic we have operated i 
several cases of this type, and on resection of the growth have found cat 
cinoma developing in a sigmoid in which the results of an ancient deforming 
type of diverticulitis were present. In tracing the early histories of the 
patients it could be seen that the diverticulitis had been present from thi 
beginning of the illness, and that the malignant change had been a more 
recent development 

In reviewing a series of specimens of sigmoid which had been resected fot 
supposed carcinoma at the clinic, Wilson found that three, resected years ago, 
before all specimens were subjected as a routine to microscopic examination, 
showed diverticulitis and not carcinoma. The possible association of cat 
cinoma with diverticulitis leads to the conclusion that when a tumor, appearing 
to be diverticulitis, but without acute symptoms, is found in the sigmoid or 
colon, and especially if the tumetaction subsides only partially and then 
continues as a chronic mass causing more or less marked symptoms, cat 
cinomatous change is to be suspected, but the relation between the two r¢ 
mains conjectural. Some idea of the relative frequency of the two conditions 
in the sigmoid may be obtained from our own figures. In the stated period 
we dealt with 696 cases of diverticulitis and 2,354 cases of carcinoma of the 
sigmoid. 

The distinction between diverticulosis and carcinoma of the sigmoid cat 
usually be demonstrated by radiologic methods. ‘These methods will usually 
also show a carcinomatous change in a diverticulous area of the sigmoid, but 
if diverticulitis is present, this diagnostic agent cannot be used so freely 


during the more acute stages of the process. 


SURGICAL TREATMENT’ The treatment of diverticulitis of the sigmoid 
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depends on many factors. In acute cases, especially if the patient is old, 
obese, and a poor risk for operative procedures, it should be tentative. [py 
our series of 696 cases, operation was performed for this condition in 26.18 
per cent. If the infection goes on to the formation of abscess, the pus 
should be evacuated, instead of waiting for its spontaneous discharge, as the 
latter course tends to lead to the formation of a fistula, with its attendant 
evils. If more radical treatment appears to be necessary to effect a cure, it 
can be postponed to a later and more favorable time. If acute obstruction 
results, colostomy should be performed as close to the obstructed point as is 
convenient, so that at a subsequent operation the stenosed portion of the sig 
moid and the colostomy opening may be excised simultaneously through 
the same incision ; or, as advised by Stiles and by Burgess, cecostomy may be 
performed for temporary relief and the radical operation performed later 
if it becomes necessary. In other cases, colostomy may be resorted to for 
temporary relief, and the opening in the colon closed later, if the infective 
process regresses spontaneously sufficiently to restore the lumen of the colon 
If the patient comes for relief of an internal fistula, especially one com 
municating with the bladder or with another part of the intestinal tract, a 
serious problem confronts the surgeon, the operative risk being proportionat 
to the number of internal fistule and to their situation. I know of no more 
trying operations than some of this character. In several instances | have 
dissected out multiple entero-intestinal fistula communicating with the bladder 
and have carefully sutured the bladder and each intestinal opening; after 
several days, leakage to the surface has followed the line of drainage with 
temporary discharge of urine and feces. However, these wounds eventually 
have healed. A very excellent technical step in such cases was first suggested, 
I believe, by C. H. Mayo. This consists in completely separating the involved 
sigmoid from adherent intestines and bladder, and, after suturing the fistulous 
openings, or resecting the diseased segment of bowel, in bringing the omentum 
into the operative field. An opening is made in the omentum through which 
the sutured portion of the sigmoid is brought to the peritoneal surface of the 
abdominal incision, where it is attached by a few sutures. The omentum is 
al 


thus thrown between the defects in the colon, bladder, and adherent 
tines, and, if leakage occurs later, a safe exit is provided. 


CONSIDERATIONS ON THE ORIGIN OF ACQUIRED DIVERTICULA OF THE SIGMOID 


The romance of medicine lies in inductive philosophy, in which tomor- 
row is the great day. Yesterday furnishes the deductive philosophy, which 
acts as a compass to keep our directions true. 

In mammals the testis is the primitive procreative organ, and because of 
its long heredity it is relatively free from disease; the ovary, secondary t 
the testis, is a more recent acquisition which has not yet achieved the same 
resistance. So, too, the sigmoid, a convenient storage organ but of more 
recent development, has not yet achieved the stability of the primitive small 
intestine. The right half of the large intestine is derived from the midgut, 
and in the embryq has the same type of epithelium as the small intestine 
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and carries on an absorptive function. The sigmoid is derived from the hind- 
gut, and has relatively little absorptive function. By reverse peristalsis deriv- 
atives of the food end-products are returned for further elaboration and 
absorption until the fecal stage is reached 

Certain recent investigations by Alvarez and his colleagues have shown 
the influence of food products on mass \mong the various types of food 
which form a mass, such common articles of diet as potatoes and milk form a 
relatively large mass, whereas red meats induce a large amount of bacterial 
action. Three-fourths of the peoples of the world eat rice for carbohydrate, 
and more or less fish for protein. Rice not only has a high-calorie content, 
but it also liquefies and forms only a very small mass; such articles of diet as 
fish also form a small mass. It would be interesting to know whether diver- 
ticulitis is as common in the rice- and fish-eating countries as it is in the 
potato- and red-meat eating countries. 

To one who has watched through the fluoroscope the spastic colon strug- 
gling with a barium content, it is not difficult to understand how and why pits 
form in the areas of weak musculature of the colon and along perforations 
made by its blood-vessels \gain, now that we are getting new light on the 
sympathetic nervous system, which acts as a brake on intestinal progress, 
we see a possible explanation of some of the phases of the development of 
diverticula. learmonth and Markowitz have shown that after section of 
the inhibitory nerves to the colon of the dog, in certain cases, a barium 
meal may show appearances suggestive of early diverticulosis. 

Speaking picturesquely, one notes various types of control over the vege- 
tative functions, for example, the linking up of nonstriated muscle with 
the nodal system and with the internal secretions so largely instrumental in 
carrying on gastro-intestinal functions. These controls are shown in the 
occurrence of intestinal peristalsis once or twice in each minute and intestinal 
contractions eighteen or twenty times in each minute, the latter movements 
serving as a motor pump to propel venous blood in the portal system to the 
liver. All of these forms of stimulation are linked with the sympathetic 
nervous system, and through the sympathetic ganglions with the central 
nervous system. Our knowledge of this interrelationship we owe to the 
fundamental work of Gaskell and Langley 

The work of Hunter and Royle has stimulated fresh surgical interest in 
the sympathetic nervous system. In this field Adson and his associates have 
been able to relieve megacolon, which so closely resembles the dilated cesopha- 
gus in cardiospasm, by removal of the lumbar sympathetic ganglions and their 
communicating branches. The operation effects its purpose probably by 
leaving the sacral sympathetic outflow, which is motor to the distal part of 
the colon, in sole control of this part of the bowel. Adson and his co- 
workers have also brought about marvelous relief in Raynaud’s disease, in 
certain types of contraction of the blood-vessels of the extremities. leading to 


gangrene, and in certain types of arthritis, by removal of the appropriate 


sympathetic ganglions and their communicating branches. 


743 











END-RESULTS OF INGUINAL HERNIA OPERATIONS 
By Cuarues L. Grspson, M.D. 
AND 


Rosert K. Fecter, M.D. 
or New York, N. Y. 


THis is a report of the operations for inguinal herniz done on the First 
Surgical Division (Cornell) of the New York Hospital from May, 1915, to 
August, 1928. The operators have been doctors Gibson, Hitzrot, Lee, Fart 


Weeden, Cornell and Wade. Only ward cases are considered. 


Number of patients 1618 
Number of hernia 1878 
260 bilateral 
Male 1508 
Female 110 
Number of patients with recurrences 48 (2.9 per cent 
Number of recurrent hernia 57 (3 per cet 

4 >} 


(In addition to the original forty-eight recurrences, this numb 
includes three cases which recurred a second time and six doub] 
recurrences 
Number of cases recurrent at time of first admission, having ha 
P 


operation at another hospital 51 


Of these two had had three previou operations; two had har ‘ 
previous operation 


Operative cure obtained in fiftv of these cas« 


\ges No. of case Recurrence Pe 
I-10 153 I 0. 
10-20 193 oO 0 
20-30 167 13 2.71 
30-40 374 15 { 
40-50 270 13 R.27 7 
50-60 125 } 3 
60-70 22 2 9 
70-30 5 oO oO 
Leaths 8 (0.4 per cent 
(In addition one case, age two, was transferred to contagious host ita 
of scarlet fever 
Follow-up Notes 
Unknown 146 
Deaths (in hospital 8 
Deaths (Scarlet Fever Hospital 
3 months S67 
4 months 267 
5 month 122 
6 months to 1 vear 341 
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GIBSON AND FELTER 
Complications: (Deaths not included—listed separately. ) 


Pulmonary: 


Bronchitis 22 
Pneumonia 24 
Cough 

Influenza I 
Infarct . 
Embolism I 
Empyema I 
Pulmonary tuberculosi s 
Laryngitis I 

Skin: 

Dermatitis from skin preparation 6 
Infective disease 7 
Infection of wound 70 


(Some so slight as not to interfere with wound healing 


Testicle and epididymi 


Epididymitis and orchitis 21 
Spermatocel , 
Hydrocele 74 
Varicocele ad 
Hematoma 50) 


Accidents at operation 
Vas cut and repaired > 
Bladder opened 
Cord cut (testicle excised on le‘t | 
Sigmoid superficially nicked 
Artery in meso torn—intra-abdominal hamorrhage—operatio: 
through right rectus incision same day 
Types of operation: 
(Note.—General anzsthetic—of recent years chiefly ethylen 


f 


was used. In forty-one operations, local anesthesia. ) 


We note that the great majority of operations are performed 
typical fashion of Bassini, 1221 being so listed. Three hundred and thirty 
five operations are listed as Bassini with some form of modification, th 
most important being the utilization of the transplanted rectus muscle or of 
the rectus sheath, or the omission of transplanting the cord, two hundred and 
thirteen cases being included in this particular group. 

The transplantation of the muscle or sheath is done chiefly in cases of 
direct hernia or obviously imperfect musculature. Some of the other modifi 
cations are only a question of detail, as, for instance, the item, “Bassini plus 
conversion,” which simply means that the existing indirect and direct sacs 
were converted into one and removed as one. 

The next largest number, dignified by an author’s name, is the Wyllys At 
drews, with one hundred and fifteen operations. Others are Stetten, with 
one hundred and eleven operations, the essential feature in this operation 
being the double overlap of the aponeurosis under the cord. We feel, how 
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ever, that this and similar modifications are not of as great importance as 
the two capital underlying procedures; namely, the excision of the sac or 
sacs and the suitable reconstruction of the canal with the tissues in the plane 
posterior to the fascia here were only two Gallie, thirty-seven Fergu- 
son operations and fifty-seven Halsted. Our own feeling is that there is no 
essential difference between the Bassini and Halsted, for we do not believe 
that the suturing of the fascia of the external oblique under the cord adds 
materially to the strength of the canal providing the underlying procedures 
have been properly done 

Appendectomy.—The necessity or propriety of taking out the appendix 
through the right inguinal hernia opening is, of course, debatable, and some 
authorities condemn this procedure entirely. Other things being equal, we 
feel it is a justifiable procedure, providing it can be done with the maximum 
of care and gentleness. If the appendix and cecum are not easily exposed we 
make no attempt unduly to drag them into the wound. 

It is interesting to note that in several cases where we have abandoned 
the attempt to deliver the appendix, we have subsequently had to operate 
on these patients for an acute appendicitis, presumably the patients having 
a chronic appendix bound down to the surrounding tissues. Our figures show 
that in 1064 right-sided herniz, 349 appendectomies were done (32 per cent. ) 
Five of these were for acute appendicitis 

In our 1618 cases there were seventy infections, mostly trivial. Of these 
seventy infections, twenty-two were in cases where the appendix had been 


removed. 


Résumé of Eight Deaths 

1. W. P., age twenty-three, mal Right oblique inguinal hernia. Bassini opera 
tion. Infarct second post-operative day Lung abscess Thoracotomy. Died sixty 
ninth post-operative day 

2. N. C., age fifty-two, male. Left oblique inguinal hernia plus sliding of sigmoid 
Bassini operation plus rectus Distension and pulmonary cedema—twenty-two hours 
post-operative died 

3. B. G., age forty-two, mal Right oblique inguinal hernia. Bassini cord not 


transplated. Died of heart failure twenty-third post-operative day. (Chronic myocarditis 
and phlebitis of left leg 


4. H. R., age fourteen, mal Right oblique inguinal hernia. Bassini. Died fourth 
post-operative day. Bronchopneumonia 

5. S. K., age fifty-one, male. Right oblique inguinal hernia. Woolsey modification 
of Andrews. Died eighth post-operative day, of pulmonary embolism. 

6. L. S., age fifty-five, male. Bilateral direct and indirect inguinal hernia. Bassini 
Died ninth post-operative day of pulmonary embolism 

7. S. B., age forty-five, male Left oblique inguinal hernia plus sliding. Stetten 


operation. Died third post-operative day of pulmonary embolism (fat ?). 

8. J. S., age fifty-one, male Left direct and indirect inguinal hernia. Conversion 
Halsted under local. Died fourth post-operative day. Embolism 

The majority of deaths are due to pulmonary embolism and the average 
age for fatal cases is rather high. Patients over fifty should not be ope: 


ated on indiscriminately, 
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GIBSON AND FELTER 
Résumé of Recurrent Hernia 


1. J. L., age twenty-seven. Right oblique inguinal hernia Bassini w 
dectomy. Infected. Direct recurrence two and one-half years after operatior Si 
operation—Stetten. O.K. nine months later. 

2. M. W., age twenty-five. Bilateral oblique inguinal hernia (sliding). Bassini wit} 
Hotchkiss right side; Bassini plus rectus on left side; appendectomy. Direct recurrene, 
on right side at four months. Second operation—Bassini plus rectus. O-.K. thirte: 
months later. 

3. J. R., age six. Right oblique inguinal hernia. Bassini. Right direct recurrence 
which occurred before seven months. Second operation—Bassini with rectu O.K 
one year after operation. 

4. F. L., age thirty-five. Bilateral direct inguinal hernia. Bassini plus re 
Stetten—both sides. Bilateral recurrence fourteen months. Second operation — Bas 
with utilization of internal oblique and transversalis. O.K. two years later 

5. P. C., age forty-three. Bilateral oblique inguinal hernia. Bassini ope: 
both sides. Considerable cough during convalescence. Recurrence left Sic lower 
end of wound, at four months. Refused operation. 

6. M. G., age twenty-eight. Bilateral direct inguinal hernia. Right side Bass 
rectus sheath; left side Bassini plus rectus muscle; appendectomy Recurret 
side at nine months. No operation. 

7. A. L., age twenty-five. Bilateral saddle-bag hernia (direct and indirect Bas 
sini with conversion of sacs on both sides. Direct recurrence on left side at ei 


months. Hernia came through hole in the rectus sheath. Second operation—RBassi 


plus transplantation of rectus sheath. Left hernia O.K. two years eight months. At 
that time right side had recurred (direct). Refused operation. 

8 P. S., age thirty-four. Bilateral indirect inguinal hernia. Bassini plus rectus bot! 
sides. Recurrence left side—five months. (Letter so states—patient never see 

9. W. O., age forty-four. Bilateral inguinal hernia—right saddle-bag; left direct 
Bassini plus rectus with division of epigastrics, both sides; appendectomy. Both sides 
infected. Recurrence three months both sides. Operation at another hospital 

10. P. McG., age twenty-five. Bilateral indirect inguinal hernia. Bassini both sides 
appendectomy. Left side recurred one year—direct sac. Second operation—Bassini 
O.K. one year post-operative 

11. D. G., age forty. Right direct inguinal hernia. Bassini plus rectus plus divisi 
of epigastrics. Infection of wound. Recurrence—direct—-at five months Poupart’s 


ligament had separated. Bassini plus rectus plus Halstead. Hernia recurred se 
time at end of one and one-half years. No operation. 

12. J. P., age thirty-seven. Right direct inguinal hernia. Bassini plus rectus. R 
currence one year—direct. Second operation—under local—Bassini with utilizati 
internal. oblique and transversalis. ©O.K. fifteen months post-operative. 

13. M. M., age thirty-seven. Right indirect inguinal hernia. Jassini operati 
Recurrence three months. No operation. 

14. N. A., age fifty-one. Left saddle-bag hernia with sliding hernia of sigmoid. Bas 
sini plus rectus transplant. Recurred at one year—direct. Second operation—Wylly 
Andrews with rectus transplant, cord being placed subcutaneous. ©O.K. five years 
months later. 


+1 


15. J. L., age twenty-nine. Bilateral indirect inguinal hernia. Bassini opera 
both sides; appendectomy. Developed acute bronchitis post-operative. Left side re 
currence—two months. No operation. 

16. D. T., age forty-four. Bilateral direct inguinal hernia. Bassini plus rectus trai 
plant. Both sides recurred—three months. No operation. 

17. J. P., age 52. Right direct inguinal hern’a. Bassini operation Recurren 
five months. No operation. 
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18. J. S., age twenty-sever Right direct ingui 


transplant Hernia probably recurred immediate] indirect 


t 

tion of the cord. O.K. ten months post operative 

19. S. B.. age forty-nine Bilateral—right direct elt iddle-bhag Bass ( 
tion both sides—muscle ver poor Recurrence left sick n ths Operate 
another hospital 

29. > U ig twent three Bilateral right indirect left addle bag B 
operation both sides ‘ight side recurred one mont} direct Stette perat 
Right side recurred second time six months No operatio1 

2! H I ag Sixt lve Left saddle-bag hernia W yl Andrew I 
rence with small impulse at end of five months Ni peratior 

22. J. K., age thirty-tw Bilateral indirect, inguinal hernia Bassini erat 
both sides. Left side recurred—six months No operation 

23. J. McL., age forty-t Right direct inguinal hernia. Bassinj ippendect 
Recurrence four months N peration 

24. . ‘ age twent Lett indirect inguinal het i B peratior R 
immediately (letter from patient—never seet 

25 \\ ( age thirt Bilateral right direct with sli hernia ol bladde 
indirect. Bassini bot! Left recurred at seven 1 t No operatior 

26. F. P., age thirty-five <ight indirect and direct inguinal hernia Bassini 
tion; appende: tomy H recurred it ut ears direct stetter per 


O.K. nine months later 
27. H. W age hit Bilateral—right direct and indirect; left direct with her 


of bladder. Bassini repair—both sides. Both s des recurred—five months. N per 


28. M. S., age forty-one Bilateral—left indirect: right direct Bass { 
sides. Right side recurrent three vears indirect Second operation—Stetten. O.K 
months later 

20 \ > ive tort I I Bilateral hernia elt direct right indirect R 
recurred—one yeai Ni peration 

30. M. S., age thirty-sis Right indirect inguinal her aSSIM ; append 
Recurrence tw ears N peration 

31 A | age twent eight Bilatera indirect guinal hert i Bassit eT 
hoth sides Bilateral recurrence—direct tw ears Seconc peration on private 
No follow uy 

32. J. J., age forty-ty Bassini operation Muscle ve poor Develops 
sistent coug! lernia recurred ten days after operatior No operation 

33. A. K., age forty-five Lett direct inguinal hernia. Bassini plus rectus musi 
Recurrence six months. Direct through external ring No operation 

34. W. O., age twenty-one Right indirect and direct inguinal hernia. Bassini wit 
conversion of sacs; appendectomy Recurrence before thre months No operatior 

35. J. M., age thirty-four Leit direct inguinal hernia. Bassini operatior R 
currence before nine months. No operation 

36. P. R., age fifty-five Bilateral hernia—right indirect left indirect and dire 
Bassini operation right side; Bassini with division of epigastrics left side Left side 


recurred before seven months. Ni operation 
37. N. M., age thirt ne Right recurrent direct and indirect inguinal herni 
(former operation in Ital Halstead plus rectus transplant ; appendectomy Hernia 


recurred second time—three months. Direct Wyllys Andrews with ligation of ves 
sels. Developed pneumonia with severe cellulitis Hernia O.K. three months Che 
returned to Italy 

38. \ U., age thirtv-two Left indirect inguinal hernia Bassini operatior 


Recurrence five months. Ni operation 
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390. E. B., age twenty-two. Left indirect inguinal hernia. Bassini ati 
Recurrence before four months. No operation. 

40. R. B., age forty-eight. Bilateral direct and indirect inguinal hernia. Bassj 
repair both sides; appendectomy Recurrence left side before three mont \ 
operation. 

41. L. S., age thirty-five. Bilateral indirect inguinal hernia. Bassini 
both sides. Recurrence five months—right side. No operation. 

I 

42. N. N., age forty. Right indirect inguinal hernia. Bassini operatio. x 

anesthesia. Developed acute bronchitis. Recurrence before seven months. No operatioy 
, = . . ° . ° . . . * 

43. J. K., age thirty-one. Right indirect inguinal hernia. Bassini operatior Ry 
currence nine months. No operation. 

44. M. K., age thirty-seven. Left indirect inguinal hernia Bassini 
Recurrence before eleven months. No operation. 

45. F. Z., age sixty-three. Right direct and indirect inguinal hernia. Wyllys A; 
drews plus rectus sheath translant. Hernia recurred fourteen months. Direct. Sec- 
ond operation—Gallie. O.K. ninth months—post-operative. 

46. S. C., age forty-nine. Bilateral—left indirect; right direct and indirect. Ls 
side Wyllys Andrews; right side Stetten plus rectus muscle and sheath. Right sid 
recurred before four months. Indirect. Second operation—Stetten. Recurrence seve 
months later. No operation. 

47. A. M., age twenty-eight Right indirect inguinal hernia (congenital type 
Bassini operation. Recurrence before three months. No operation. 

| 48. F. B., age thirty-nine. Bilateral direct inguinal hernia. Halsted operation—bot 
sides. Developed persistent cough after operation. Recurrence right side bef 
teen months. No operation. 
Summary of Recurrences 
Total no. of cases 18 
Bilateral (all done at one sitting 23 
Types of Hernia Which Recurred 

One side 
Indirect 12 
Direct 7 | 
| 13. | Direct recurrent (first operation at another hospital 
4 Direct | Indirect and direct | 
Indirect and direct (plus sliding of sigmoid) I 

Bilateral 
Indirect - 
Indirect plus sliding I 
Direct } 
Direct and indirect 2 
Direct and indirect one side, indirect other 2 
Direct and indirect one side, direct other 2 

.* .¢ Right side direct with sliding hernia of bladder, left 
Direct ge 
indirect I 
Right direct and indirect, left direct with hernia of 

bladder 1 
Indirect one side, direct other 2 
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END-RESULTS INGUINAL HERNIA OPERATIONS 


| Reé 
Immed 3 
I I 
2 I 
2 
} 5135 I di 
5 7 72.9 
0 5 
7 } 
‘ I 
) 3 
\ ( 1.¢ 
111 
141 ’ 
16 l 
I } 13 1 9g 
7 | 
i l 
; I 
} I 
Of the 427 direct herniz, 28 recurred (6.5 per cent.). Of the 145) 
direct herniz, 20 recurred (1.3 per cent.). Of the single herniz, 1618 cases 
25 recurred (1.5 per cent.). Ot the bilateral herniz, 260 cases, 23 recurré 
(8.9 per cent Of the 48 recurrences 17 were re-operated on 


There is a difference of opimion as to whether bilateral operations should 
be done in one or two sittings (On the whole we believe that doing 
bilateral operation at one sitting increases the possibility of recurrence, as 
twenty-three of our total forty-eight recurrencese were bilateral hernia 
done at one sitting 

The critical reader will at once remark, and very properly, that out 
figures have relatively little value in that the time of observation in many 
cases is not sufficiently prolonged. Our normal procedure is to notify the 
patient on his discharge that he will be asked to return in three months, 
and to return at any time if he has trouble his admonition, we believe, 
is of value and has resulted, as noted in the above figures, in the return of 
patients some times over many years 

Knowing that we many expect more trouble with the direct hernia, patients 
are requested to return at the end of nine months. We have chosen nin 
months because if we leave it for a year with the shifting population we aré 
likely to lose a consice rable number Ot cases We believe, however, that 
even with this acknowledged deficiency we have a fairly reliable picture of 
the status of valid results as 72.9 per cent. of our recurrences recurred within 
the nine-months period, the average time for that period being 4.6 months 

We call particular attention to the marked difference in the results be 
tween direct and indirect hernia, and also the preponderance of recurrence 
in bilateral cases. 


Direct hernie.—For many years we have been impressed with the necessity 
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for more thorough operations on direct herniz. It is particularly important 


I 
to demonstrate and exsect it. Even relatively large direct herniz may not 


to recognize that there is a direct hernial sac and to exhaust every possibility 


show an obvious sac at the time of operation until it is clearly demonstrated 


by painstaking dissection. One of the simplest methods of demonstrating a 

direct sac is to isolate and expose the indirect sac and pass the finger down 
ward into the canal where it will readily cause the direct hernia to protrud 
The failure to look for and establish the presence of a direct sac in an obvious 
indirect sac, is perhaps the most frequent cause of failure to cure a direct 
hernia, for we believe that the cure of a hernia lies in the recognition and 
exsection of all sacs. 

The dissection of the direct sac is sometimes tedious; but it must be 
thorough and it is in these operations for direct hernia that there is a possi 
bility of trauma to the bladder. In addition to the proper handling of the 
sac it is important to utilize proper anatomical structures for the perfect 
closure of the canal, for it is in these cases where the so-called conjoined 
tendon is valueless as material. 

Our preference is to make an incision at the anterior outer edge of th 
sheath of the rectus, passing interrupted chromic catgut sutures through the 
presenting edge of the rectus muscle and through the deepest layer oj 
Poupart’s and Gimbernat’s ligament. As additional security, the mesial cut 
edge of the sheath of the rectus is similarly sutured superior to the first layer 
It is important to use the mesial edge, for the outer edge is valueless, as 
frays out. 

GENERAL CONSIDERATIONS.—Operations for inguinal hernia are generally 
satisfactory, both as regards cure and danger to life and relative freedom 
from complications. There still exists room for improvement. The mor 
tality would be negligible but for the incidence of pulmonary embolism, 
still unsolved problem.* 

Who should be operated on?—Practically all young and healthy individ 
uals. Very young children can usually wait as they are not very apt to 
develop accidents. Individuals past fifty, the class most prone to a higher 
mortality and percentage of failures to cure, should ordinarily not be operated 
on except for definite indica‘ions, unusual discomforts, disability and stran 
gulation. 

Source of failures —-lhe greatest single factor is the sac. If easily identi 
fied and radically dealt with, as in indirect hernia, the results are good 
Direct hernia is a different and special problem. Sacs are overlooked and 
improperly handled and, in addition, special forms of closure, such as trans 
plantation of the rectus, are necessary, also longer stay in bed. 

The highest incidence of recurrence, bilateral hernia operated on at on 
sitting, is disturbing and we must seek for improved results. The operation 


‘ 


* Sufferers from hernia sometimes die from embolism without undergoing operatiot 
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SLIDING HERNIAS OF THE ASCENDING COLON AND C.ECUM. 
THE DESCENDING COLON AND SIGMOID, 
AND OF THE BLADDER 


By Artruur Dean Bevan, M.D. 


oF Cuicaago, ILL. 


] 


A FEW months ago while | was doing an operation for radical cure of a 
left inguinal hernia, on one of my colleagues, I found that I had to deal 
with a sliding hernia of the descending colon and sigmoid. I did the operatioy 


under local anesthesia. I took the occasion to quiz some of my assistants ar 





Fic. 1.—Cross sections of sliding hernia of the Fic. 2 Cross section of sliding 
cecum and ascending colon descending colon and sign 


younger surgical colleagues and found that their conception of sliding hernias 
and the proper methods of operating upon them was rather vague. 

This experience made me feel that it might be well worth while to again 
review this subject and present a method of operation which I have employed 
in a number of cases and found to be exceedingly satisfactory. I have found 
in my own work three different forms of sliding hernia: first, the sliding 
hernia of the cecum and ascending colon; second, the sliding hernia of 
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ANATOMY AND OPERATIVE TECHNIC OF SLIDING HERNIAS 


the sigmoid and descending colon: and third, the sliding hernia of the 
bladder. 

An English surgeon, Albert J. Walton, of London, has an excellent article 
on Extrasaccular or Sliding Hernia in the ANNALS OF SuRGERY, Vol. lvii, 
p- 86, 1913. He very well defines the condition as follows: 

“Extrasaccular or sliding hernia is one in which some portion of the 
wall is formed by a viscus which in its normal position is only in part cov 
ered by peritoneum. It is thus seen that this viscus in the inguinal or 
femoral region may be either bladder, cecum and ascending colon or iliac, 
ie., descending colon and sigmoid.” (See Figs. 1 and 2.) 

I can remember very well the first case that I operated on of sliding 
hernia of the cecum and ascending colon. It was more than thirty years 
ago. Il operated on a good-sized in- 
guinal hernia of the right side. When 
[ opened the large sac I found that 
the cecum and ascending colon were 
apparently adherent to the posterior 


portion of the sac. |] proceeded to 





| 
\ 
\ 
\ 
| 
| 
| 
| 
Fic. 4.—Showing blood supply of sliding 
ic. 2.—Showing blood supply and th hernias of cecum and ascending colon and of 
method of mobilizing the cecum ‘and ascending the descending colon and sigmoid, and incision 
colon within the abdominal cavity in resecting the necessary to safely mobilize the bowel in the 
colon for carcinoma and other lesions hernia sac by dividing the outer avascular layer 


of the mesocolon 


separate what | regarded as adhesions and I then found that I was dividing 
the mesentery of the cecum. Fortunately, I did not damage the vessels of 
the gut sufficiently to cut off the blood supply. I did, however, divide the 
mesentery and peritoneum sufficiently to enable me to return the bowel into 
the peritoneal cavity and then closed the hernial sac with a catgut suture and 
repaired the hernia by the Bassini method, fortunately obtaining a cure. | 
then reviewed the literature and obtained a fair conception of the condition. 
Gradually in my clinic I accumulated a considerable experience with the 
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various forms of sliding hernia so that I was able to master the prob! 


when it occurred unexpectedly, as it almost always does, for I cannot ret 

ber making a diagnosis of this condition before the operation. 
It is very necessary to have a thorough + 

involved in these sliding hernias in ore apot then <; 

successfully. It is well known to abdominal surgeors that the entir 

except the rectum can be mobilized by dividing the outer laye1 


mesocolon : the oute1 


J is avascular ; it contains 


advantage of this 


and ascending color 
the descending col 
sigmoid, or, in tact. 


part of the color eX( 


vessels of the colon c 
from the inner sick I 
this fact in mind 
dling sliding hernias « 
cecum and ascending 
lon on the right sid 
hernias of the descet 
colon and sigmoid 
left. See igs 2 al 
the blood supply 


The technic whicl 


sire to present has beet 





and covers probably 
riod of twenty years. || 
technic was first emp! 
in operations on direct 
Fic. 5 Invagination method of treating the sac in direct guinal hernias 
hernia and method to be employed in sliding hernia of the bladdet operating on these cases of 
and moderate size sliding hernia of the color : é 
direct hernia that. as 
the sac could not be isolated in the same clean-cut way that it can be in th 


indirect inguinal hernia. ‘The mouth of the sac is often wide, sometimes vet 
wide, and the closure by transfixion and ligation is not nearly as satisfactory 
as in the indirect hernia. | began to look for a better method of dealing 
with these sacs and I found it in the method of invaginating the sac into the 


peritoneal cavity with two or three or even four purse-string sutures of rathet 
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blood-vessels We tal 





when we resect the czcun 


the rectum. Che blood 
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matter of gradual develoy 


ment in my hernia work 
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ANATOMY AND OPERATIVE TECHNIC OF SLIDING HERNIAS 


durable catgut. This method secures a fine closure of the peritoneal sac 
oft a hernia Ihe peritoneum lends itselt well LO such a method 2) 
obliteratin’ 1! nently by the plastic reparative peritonitis whicl 
this invag: ten! mtures produces. (See lig. 5.) 


In doing a large number o. wsrect hernias by this method, I employed 


f cases cirect hernia which involved the bladder wall, 


it in a number « 





rc] 


the sliding hernia of the bladder, and I found that it was the simplest a1 
best method that I had ever used for sliding hernia of the bladder. 

Later | began to employ this method in sliding hernias of the caecum 
and ascending colon and of the descending colon and the sigmoid and 
found that it was the simplest and best method in these sliding hernias of 
the large intestine, except sliding hernias of large size. In these the 
invagination method with purse-string sutures of catgut can be used as a 
part of the technic, but in the large sliding hernias with a large segment of 
colon in the sac it may be necessary to employ a special technic to mobilize 


fod 











ARTHUR DEAN BEVAN 


the colon so that it can be returned into the peritoneal cavity wi 





It an 
injury to its blood supply (see Figs. 6 and 7); in very large sacs it may he 
better to remove a large part of the sac and then invaginate the 1 by the 
purse-string suture method. The surgeon who is operating on a good mar 

Fic. 7.—Third, introducing three purse-string sutures while the sac is 
Fourth, sew up the incision in the anterior surface of the sac and invaginate the 
with three purse-string sutures into the peritoneal cavity In very large sliding he 
with very large sacs the excess portion of the sac should be removed and the 
invaginated as described 
hernias will run up against many sliding hernias of the colon and bladder, and 


it will be well for him to be prepared to meet these difficult problems. Slidin 
hernias occur in about I per cent. of hernia operations. 

This technic will appear clearer by a careful study of the series of plates 
shown. 
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any . la Proven botn Dy clinical work and by woth — 
) ‘xperimental surgical laborato on dogs that ‘ us 
he — tory n dog that the Streneth of the closure 1 

| guinal lernia depen upo! } one : 
the ing | | pon the proper closure of the external obliqu 

‘ > FOSI1S | his is ft ‘ stenniy 6 , 
in aponeuro ‘rong structure which withstands intra-abdominal 
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A El, 
B 
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| have felt that th importance ot the anatomi 


involved in this rather ray ‘ 1 diffieu] ] , 
rath are and dithcult problem of sliding hernia and the 
obtained by the operation which ] 


and surgical principles 


Whicl live ( hav \ 
CSults r { if Cl CU 
Wal al I l Test t t Is SU ect \ u 


The method of D; 

nethod of | \Moschcowitz necessitates a aparotomy. He thought 

It » eliminated , a 

uld be eliminated. Invagination with two or three purse string sutures 
~ 

works admirably, because as one 


Invaginates the first suture. one apparently 
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DISCUSSION 


simply pushes back a part of the sac, let us say a third. As or 


second, one has two-thirds of it back. \s one does the third sutu1 


duced right under one’s eye, it brings the peritoneum snugly up 
the internal ring. That is the secret with it, that is the ease 
the three purse string sutures enable one gradually to push back 
and retain it back in position. It is very desirable not to com] 


operation with a laparotomy. He was quite converted to the posit 


the one way of doing an inguinal hernia to give the patient the 


pect of cure and the least prospect of recurrence is the suture 


ternal oblique under the cord. The work of Seelig in the laborat 


that the sewing of the conjoined tendon of muscle to fascia 


little strength, that what one requires is a drumhead, a firm drum 
does not yield, and this is obtained by a closure of the external 
to the edge of Poupart’s that extends up from the angle at the symp! 
the internal ring. Nothing comes out at the internal ring except 
What one needs most of all is this absolute closure from the angl 
internal ring. That can certainly be better brought about by uni 


external oblique to the edge of Poupart’s which we no longer imb1 


rule; it is important not to imbricate it if in doing so one puts th 
on tension. One should have plenty of the external oblique 1 
imbricate. 


The clinical evidence is this: surgeons have cured repeatedly 


in direct herniz, recurrences by this method where the ordinary 


have failed. That is not in one case but in a great many cases cut 


secured permanently in direct herniz that have recurred after 
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ch By Epwin Beer, M.D. 
un oF New Yor, N. \¥ 
he 
at THE retrograde introduction of radiopaque materials, particularly ra 
1S paque solutions into the urinary organs, has led to a most remarkabl 
x improvement in diagnostic accuracy he development in the interpretatior 
VS of the pictures obtained has been unusually rapid and complet In 1922, 
ry Osborne. Sutherland, Scholl and Rowntree made more or less successful 
at attempts to avoid the usual retrograde method by administering iodides intt 
le yvenously and by mouth. Added stimulus was given to these researches | 
to Graham's successful work on the gall-bladder visualization. Rosenstei1 
d Lichtenberg, Volkmann, Lenardouzzi, Pecco, Hryntschak and Roseno hav: 
le contributed to these investigations, but it remained for M. Swick! to \ 
i solve this difficult and most important problem 
a After working with selectan neutral, synthesized by Professor Bi 
¢ Doctor Raeth, on the Medical Service of Professor Lichtwitz in Al 
0 Germany, and failing to obtain satisfactory results with any regularity, ew 
) preparation was tried by him without the methyl group (which may ( 
\ been responsible for mild toxic symptoms, including double vision) a1 
: new preparation is the uroselectan that is being used at present. Uroselectat 
is non-toxic, very soluble in water and it is excreted under normal conditi 
almost completely within eight hours, producing no irritation in the urinary 
tract. It is administered slowly intravenously in doses of forty to sixty grams* 
(less in children) and exposures are made beginning fifteen minutes aftet 
the injection \s the intensity of the shadows obtained varies with thi 
function of the kidneys, uroselectan is proving to be a test of renal functior 
In its passage through the kidney, 1t intensifies the kidney outline and as it 
excreted into the pe ; it fills the calices and pelvis, as well as the uretet 
the bladder—all of which are readily visualized on the rontgen film 
Without voing into extensive details as to the nature of the drug { 
exact method of its administration, the estimation of the amount excrete: 
which also gives us a new functional test, the use of air compression t 
produce more intense pictures and the administration of divided or doubl 
doses, some of which points Swick has partly described in brief in his las 
| publication® and will shortly publish in greater detail, | would like to 
| attention to the possibilities of this method 
| We have been particularly fortunate in our studies with uroselectat 


have Doctor Swick attached to my service since his return from Europe, 


he has, with the cooperation of the Mount Sinai Hospital X-ray Departmer 


as well as with the office equipment, demonstrated to my satisfaction 


| 
| 


great valt 


ie of his method. Whether this preparation will be improved uy 


I I 
761 








EDWIN BEER 











Sky 
— 
Tae 
~ 2 
- eo , 
ES 3 
sas 
= 3 - 
no 
- @&o & 
a 
, a 
= & - 
2B 








ee 

~~ © 
ns 
— s 
= 
= £ 
AY 





Boo 


M 
pyel tis 
l 


-—-” 





762 














winjoa4 


AIQA B 





p ~ 
Py -a-y -y 
? 
sa 
5” a 
<3 2 
st 
sas 
eu 
7 
= < 
4 
ms 
333 





u 





UROSI 


he 


AN 


INTRAVENOL 


_ 


l 





ROGRAPHY 














EDWIN BEER 





whether per oral urography with other drugs will be a further deve ent 


in this field, remains to be seen. 

It has been suggested that this new method will do away with ret: 
urography and perhaps allow the profession to dispense with the cyst 
examination. This, | believe, is a hasty conclusion and not warranted tl 
facts as I see them. I am convinced that the more or less routin 
uroselectan urography is surely going to discover pathology in the 


tract which now is unnoticed except by the patient. Separation of kidn 


specimens, visualization of the interior of the bladder, pyelo-ureterograpIn 


to confirm the findings made with uroselectan will be more frequently nec: 


sary in the future than in the past, when medical practitioners, gener 


surgeons, gynecologists and urologists insist on a preliminary uros¢ 


urography as a more or less routine procedure. 


Intravenous urography will be of great use in children in whom cysto 


scopic procedures may require complete anesthesia, as well as in patients w 
are intolerant, either because of local pathology or because of their ment 
make-up. In badly diseased bladders, where one or both ureters cannot 
located or entered far enough to obtain a retrograde pyelogram, it will 


does prove of supreme assistance. In cases in which the ureters have | 


transplanted into the bladder, as after a resection, or into the sigmoid, ur 


selectan urography alone can give us an adequate picture of the trans) 
ureter, pelvis and kidney. At the same time, it gives us a fair idea o1 
transplant’s function. 


In a study of eighty-four urological cases published by von Lichtenber 


and Swick,* sixty-one cases, or 75 per cent., gave satisfactory diagnosti: 
ur experience confirms their experience, that excellent shadows are obt 


in normal patients, as well as in incomplete obstructive conditions, suc! 


hydronephrosis, ureter and kidney stones, provided renal function is acd 
If no shadow is obtained, either there is no kidney or the organ is 
functionless. Function may also be inadequate in bilateral obstructior 
prostates, in renal tumors and pyonephroses. 

The interpretation of the pictures obtained with uroselectan requires 
experience as their clarity varies with the kidney function. In retrogt 
urography, the urinary tract is filled from below and at times distort 
tures are produced by distention or over-distention. Naturally, this does 
happen with intravenous urography, and in studying the pictures obtain 
one has to be reéducated to some extent. The sharp pictures that we 
been accustomed to are less frequently obtained with the intravenous 1 
even though as a rule very adequate delineation of the upper tract 
seen, provided always that the excretory activity of the kidneys 


greatly reduced. 


From these brief remarks, it must be evident that with intravenou 
urography many unsuspected lesions in the urinary tract will be readil 
discovered and all sorts of new viewpoints will be developed, which will 


clarify and elucidate hitherto unsuspected phases of urinary pathology 
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COCCUS INFECTIONS OF THE KIDNEY 
THEIR FREQUENCY AND THEIR RELATION TO THE UPPER RESPIRATORY TRAC 
By Hueu Casor, M.D. anp R. M. Nessrr, M.D. 
or Rocuester, Minn. or ANN ArpBor, Mich. 

FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF MICHIGAN 

As LONG ago as 1889, Albaran clearly recognized this type of renal infec 
tion, pointed out its hematogenous origin, described its frequent involvement 
of the glomerular structures, its tendency to form multiple abscesses, peri 
nephritic abscesses, etc. He believed that trauma to the kidney was an impor 
tant factor. It is next interesting to recall that George Brewer, a member 
of this Association, in communications in I9II, 1913, and 1915, clearly drew 
the picture of the more severe infections, and drew attention sharply to their 
importance. There is, of course, an enormous literature which it would be 
futile to attempt to summarize. We call attention, however, particularly to 
the work of Helmholz and Milliken, Bumpus and Meissner, and Rosenow, 
whose contributions have been made, as I think, basic 1n this study. 

In this paper we wish particularly to call attention to the frequency of this 
type of infection, to certain points in its etiology, to certain, as we think, help 
ful methods of diagnosis, and to suggest a possible sequential relationship 
between these acute infections with pus-producing cocci and the much more 
chronic infections believed to be caused by the colon bacillus group. 

Frequency.—Most writers on this subject have been chiefly concerned 
with the more severe types of infection, though several have drawn attentior 
to the occurrence of milder forms in which, however, they generally found 
the diagnosis difficult. Using a method of diagnosis later to be described, we 
have come to the conclusion that these milder degrees of infection are not 
only uncommon but are probably very common. During the last two years 
at the University Hospital, we have encountered over forty cases, of which 
we have satisfactory records of twenty-seven. We shrewdly suspect that 
these infections frequently occur as complications of infections of the upper 
respiratory tract, of septic wounds and of cutaneous infections of various 
kinds and are commonly charged off to the infections when, in fact, the 
increased fever, etc., is of renal origin. Cases III, IV, VI, X, XII, XIII, XIV, 
XV, XVI, XVII, might easily have been charged off to the primary infection 
had attention not been focused upon the possibility of this renal complication 

Etiology.—Although it has long been recognized that bacteria from a local 
inflammation may frequently enter the blood, and though, of course, such 
bacteria, if they survive, must undoubtedly reach the kidneys, the full signifi 
cance of this has not perhaps been sufficiently clear. On this point a recent 
article by Scott' is important. Studying a large group of urological cases on 
the service of Dr. H. H. Young during a period of two years, he obtained 
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positive evidence of blood-stream infections in eightv-two different cases. 
62 per cent. of these cases following operation. | \f the positive blood cultures. 


7/7 per cent. were bDacillary and 23 per cent were coccal infections ort the 


blood-stream his communication seems to me important as showing the 
relative frequency 1t blood-stream infections the chief evidence of which 
was transitory febrile reactions 


Attention has frequently been called to the apparent association of so-called 


pyelitis in children with infections of the upper respiratory tract The difh 
culty in regarding them as directly related has been that the organisms infect 


ing the upper respiratory tract were practically always various forms of cocci 
while the organisms found in the urine were, in the great majoritv of cases 
bacilli of the colon ba illus PToOUup In our S¢ ries of cases, there occurred seven 


in which the relationship between the respiratory infection and the infection 


of the kidney seemed quite clear. In at least one of this group, XV, whicl 
ran a rather longer course, bacilli appeared in the urine some time later in 
convalescence. In several of the other cases, notably III, VIII, XVIII, and 


XIX, the early pure coccus infection was succeeded by a mixture with color 


bacilli. [his observation appears to us to throw some light upon the sug 
gestion previously mad by many other observers, that the very large pet 


centages of kidney infections showing colon bacilli, at least in the later stages, 
represents an unduly large proportion of the cases in which this organism is 
the original maletacto1 It tends to accentuate the opinion previously 
expressed by many observers that the colon bacillus group may be chiefly 
a relatively late interloper which overgrows the original infection and finally 


takes possession of the field. It suggests that the original infection may be 


1 


much more common with the coccus than we have supposed and that we 
should look to this as the original source of insult to the kidney leading to 
the later condition which we rather roughly classify as pyelitis. 


7 
| 
I 


To two cases in this group we wish to call particular attention. We have 


for years been familiar with the rather vague clinical entity described as de 
floration cystitis. Personally, we have long believed that the element of cys 
titis was but a symptom of a renal infection due to organisms entering the 
circulation through various hymenal tears. Cases I and II tend to support the 
view that these infections are blood-stream infections, affecting the kidney 
primarily and that at least in some cases the coccus is the primary infecting 
organism. 

Diagnosis It has long been recognized that in this group of renal infec 
tions, the urine showed but the slightest evidences of abnormality and the 
diagnosis had therefore to be made largely upon physical examination showing 
tenderness over the kidney, importantly in the costo-muscular angle, enlarge 
ment of the kidney and evidence of perinephritis. Many years ago in a 
paper with Crabtree, we called attention to the fact that a scrupulous examina 
tion of the urine in these patients would commonly show cocci in numbers so 
great as to bar the possibility of contamination. This method has now become 
our main reliance in diagnosis and we depend chiefly upon the results of 
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smears taken from the often apparently normal urine which has bee: 
centrifugalized, using only very fresh specimens and only specimens 
by catheter in the case of female patients. Stained specimens taken 
very moderate sediment obtained by means of the prolonged use of 
speed centrifuge, will almost always show cocci in large numbers, suf 
as we believe, to justify the diagnosis. 

As was pointed out by various observers in the past, these organis! 
most commonly found in the early days of the condition. To this obset 
we add the fact that they may not appear for a few days after the o1 


which time they may be found in large numbers. A _ further obset 


originally made, I think, by Crabtree, is that in a fair proportion of the cases 


though the stain was satisfactorily taken, the organisms will not alway 
satisfactorily upon ordinary culture medium. This may very likely bl 
to our unskillful bacteriological technique. However, the method of 


centrifuged specimens by stain seems to us clinically satisfactory and « 


believe, be depended upon for accurate diagnosis with greater certainty thar 


by culture. The finding of cocci in large numbers in the urine, coupl 
the clinical picture of moderate rena! infection, is, we think, sufficient 


establish the diagnosis. 


Course of the disease —A study of the appended cases will clearly sho 


that the condition in many cases runs a short course, ending in cor 
recovery, except insofar as there are undoubted lesions of the glomeruli 
however, are probably not of importance to the renal function. \Ve shré 
suspect that if these cases are carefully watched for, we should com: 
conclusion that these coccus infections of the kidney are common and ge! 
ally of a mild type. A few of our cases, on the other hand, must b 
fied as belonging to the subacute group, particularly XIX, XXII, XX\ 
XXVIII. Case XXV belongs to the acute group, perhaps best known 
surgeon. \ith increasing experience, we become more conservativ 
management of these cases and have seen in the last few years, severa 
which we should ten years ago have unhesitatingly advised operation but 
which a Fabian policy has resulted in recovery 


tions of the kidney of this type will recover without operation 


Surprisingly serious 


Finally, we again call attention to the very intimate relation betwee: 
lesion of the kidney and perinephritic abscess. We believe it constitut: 
etiological factor in the overwhelming majority of cases and that perinep! 
abscess should always be suspected when these lesions fail to run 


factory course within a reasonable period. 


grief abstracts of the cases are appended in order to show the nature 


the evidence. 
ETIOLOGY KNOWN 


Case I1.—Female, aged nineteen years. Etiology.—Defloration eighteen hou 


present illness. 
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Cas—E VII.—KB, 235640, male, aged twenty-seven years. Etiolog 


catheterizations following herniorrhaphy. 


Symptoms. Chill, fever of 104°, followed in a few hours by acute sey 
in right kidney region. Examination showed extreme tenderness at this point 


muscle spasm. 

Laboratory findings. White blood cells 24,000 ; urine, occasional pus ce 
blood cells, many cocci. 

Result—Afebrile, asymptomatic in five days; urine entirely negative in 

CasE VIII.—154410, female, aged twenty years. Etiology.—Removal of 
molar twenty-four hours before present illness. 


Symptoms.—Onset abrupt, LCV pain, tenderness and muscle spasm, temper 


101°, slight burning and frequency at onset lasting ten days. Duration of 


ten days. Afebrile in five days 


Laboratory findings——Urine, loaded with cocci, which diminished. Or 


day urine showed few white blood cells, no cocci, many bacilli, which di 


in ten more days. 


Result-—Complete disappearance of all symptoms and signs within three weeks 


Case 1X.—152766, male, aged thirty years. Etiology —Extraction of 


/ 


tooth twenty-four hours before present illness. 


Symptoms.—Onset abrupt, acute LCV pain, tenderness, muscle spasm, tem) 


not known, had gross hematuria at onset, frequency and burning. Sympt 


signs completely disappeared in ten days. 


Laboratory findings.—Urine, many white blood corpuscles, loaded with co 


seen five days after onset). 
Result—Complete disappearance of all symptoms and signs. 


CasE X.—124646, female, aged twenty years. Etiology.—Acute tonsillitis 
Symptoms.—Abrupt onset RCV pain, tenderness, muscle spasm, no urinary sy1 


temperature to 101°. Duration of symptoms six days; of fever, three days 
Laboratory findings—White blood cells 21,000; urine, a few cocci 


day. Remained in urine twenty-two days. 


Result—Complete disappearance of all symptoms and signs in twenty-tw 


Case XI.—127988, male, aged thirty-six years. Etiology.—Cystoscop) 
nosis of small right ureteral calculus; no infection in urine when first seen 


; 


Symptoms.—Twelve hours following cystoscopy had chill, RCV pain, tet 
muscle spasm, temperature 102 Symptoms and signs increased for forty-eight 


and diagnosis of perinephritic abscess was made. Operation.—Three small 


abscesses found in right kidney. Drained. Culture of pus, cocci. Uneventful 
Laboratory findings—White blood cells 11,000; urine: repeatedly 
blood culture (twenty-four hours after chill) negative. Urine remained 
throughout. 
Result-——Complete cure. 


CasE XII.—132505, male, aged twenty-eight years. Etiology—Upper respir: 


infection. 


Symptoms.—Abrupt onset, LCV pain, tenderness, muscle spasm, gross hzmatut 


onset lasting ten days, temperature 100°. Duration of pain, twenty-four hours 
ture three days. 

Laboratory findings—White blood cells 11,000; urine, gross blood, 
many cocci. Cocci in urine nineteen days, blood in urine ten days. 


Result-—Complete cure 


Case XIII.—134388, male, aged twenty-two years. Etiology —Upper respi 


infection. 


Symptoms.—Onset abrupt, RCV pain, tenderness and spasm. Some 
and burning. Symptoms all subsided in eight days. 
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sisting. Septic temperature continues. At fifty-fifth day began to improv cht] 
having no chills from that day on. Gradual steady improvement; on sevent 
discharged. Recent letter from patient (three months after discharge) stat ? 
quite well. 

Laboratory findings.—Repeated negative urines, pre-operative; at onset renal 
infection—many cocci, no white blood cells; seventh day of renal infection—w bl | 


cells, 200, cocci, bacilli; twenty-fifth day of renal infection—white blood c: Or 


occasional cocci, many bacilli 
ETIOLOGY UNKNOWN 


Case XX.—225307, male, aged forty-three years. Symptoms—Onset abrupt 


: ( 
RLOQ pain with nausea, no yomiting. Twenty-four hours later RUQ and RCV pai 
with soreness in right testis. Slight urgency of urination. Fever to 102 ( vitl 
temperature to 104° on third day. Abdomen soft throughout. RCV _ tender: 


spasm. Tender along ureter 


Laboratory findings—White blood cells 14,000; urine, no white blood cé ided 


with cocci. 


Result.—Improved rapidly after fifth day. Fever gone on seventh AN mpt 
gone on ninth day. Urine on eleventh day showed but few cocci | 
Case XXI.—216926, female, aged twenty-five years. Symptoms \brupt set 
RCV pain, tenderness and muscle spasm. Frequency and burning Pemperatur f 
Duration of pain two weeks, fever two weeks, bladder symptoms one month 


Laboratory findings——Urine (one week after onset) many white blood cells, load 
with cocci; one month later, no white blood cells, a few cocci 

Result.—Excellent. 

Case XXII.—1909016, male, aged fourteen years. Symptoms.—Onset abrupt tere 
hospital with diagnosis of typhoid on account of septic temperature and tun 
flank thought to be spleen. Examination—Extreme emaciation, severe LUQ 
tenderness and spasm. X-rays negative for empyema so chest tapped, negative 
Tumor in LUQ and flank was exquisitely tender. This proved to be left kid: 

Laboratory findings—White blood cells 14,000; urine, many cocci, few wl 
cells. Blood culture + cocci on one occasion following chill. 

Progress and result—Duration of pain, five weeks; of fever, four weeks 

Result.—Six weeks after admission was apparently entirely well 

Case XXIII.—138227, male, aged twenty-one years. Symptoms.—RCV ; RUQ 
pain, abrupt in onset. RCV tenderness and spasm. Hematuria at onset lasting three days 
Temperature 99.8° on third day. Duration of pain, six days; fever, two days 

Laboratory findings.—Gross hematuria; cocci which appeared in urine on { 

Culture: cocci. Urine negative after fourteen days. Cystoscopy.—Negative R 
specimen + cocci microscopic and culture. Left specimen cocci micros 
culture. 


Results —Complete recovery 





Cas—E XXIV.—139752, male, aged thirty-eight years. Symptoms.—Abrupt set 
chills with fever, left CV pain and tenderness with spasm. Frequency and g 
Cystoscopy.—Bladder showed spotted inflammation. Duration of pain twel la 
Frequency and burning eighteen days. 

Laboratory findings.—Urine (fourth day), many white blood cells and cocci bot! 
ureter specimens + cocci by culture and stain. Pus persisted in urine three months 


cocci five months. 
Results.— Complete recovery 
Case XXV.—155404, male, aged fifty-six years. Symptoms.—Abrupt onset, chil 


with 103° fever, right renal colic and constant pain, tenderness, muscle spas No 
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VESICOVAGINAL FISTULA 
By Wituram E. Lower, M.D. 


or CLEVELAND, Onto 


It APPEARS to be the opinion of some writers in these days of improved 
obstetrical methods that vesicovaginal fistulae are becoming increasingly rare 
Either that this is not the case, or that more attention is being directed to 
this unfortunate lesion, is indicated by the fact that the medical indices in 
1916 showed only two articles under this caption, while in 1929 twenty 
nine articles appeared. 

The casualties of childbirth are still with us, but obstetrical accident is 
not the only cause of a vesicovaginal fistula; it may result from a surgical 
accident in the course of a pelvic operation; it may be due to malignancies 
of the bladder or cervix; or it may result from the application of radium 
in the treatment of a pelvic malignancy—to cite the most frequent caus« 

It is perhaps not generally known, or has been forgotten by many, 
that the Woman's Hospital of New York was founded by Marion Sims 
solely for the treatment of vesicovaginal fistula, and that at that time, the 
incidence of the condition was so high that during the period from 1856 
to 1861, he performed on an average of two operations a week for urethro 
vaginal and vesicovaginal fistula, and in a report in 1867 he analyzed 275 
cases of injury of the vesicovaginal septum! 

Sims was by no means the first to recognize the seriousness of this condi 
tion or to attempt to cure it. [ven Hippocrates refers to it. Paré recom 
mended a method of treatment. In 1660 van Roonhyzen attempted unsucess 
fully to close a vesicovaginal fistula by suture, and from 1800 on, various 
procedures were recommended, some of which, in isolated cases, proved 
successful. But to J. Marion Sims, more than to any other surgeon, is du 
the credit for the development of a method for the exposure of the fistula 
and of a technic for closing it. 

It is not necessary to describe Sims’s operation nor the various methods 
and devices which have been proposed since his time by Kelly,? Frank,® 
C. H. Mayo,* Chute,® Roeder,® Young,’ Legueu,*, George Gray Ward,” and 
others. The important point is that the very variety of these methods empha 
sizes the fact that no one method is always reliable. This is emphasized 
also by the facts that in most of the cases that | have seen repeated attempts 
at correction have been unsuccessful, and further treatment has been made 
difficult by the presence around the opening of very hard, fixed scar tissu 
It follows, then, that the treatment of a vesicovaginal fistula must be strictly 
individualized, the choice of method depending upon the position of the 
opening, its size, and the amount of cicatricial tissue that surrounds it 

One thing is certain—the surgeon should be prepared to bring to the aid 
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of the unfortunate women who are affected with this deplorable conditiot 


every resource at his command. ‘The situation is rendered all the more tragic 
by the fact that the condition is rarely due to any fault on the part of the 
woman in whom it is present, but rather to circumstances of childbirth o1 
of operation over which she has no control 

Etiolog \ \s stated above, a vesicovaginal fistula may be clue to direct 
surgical injury, to an interference with the blood-supply of this area in the 


] 


vagina and bladder by suture or by pressure of the fetal head, or to injury 


by forceps in the course of a delivery. According to Kelly,? the last-met 
tioned cause is rare, the danger being not from the use of forceps, but 
rather from too great delay in using them. A pessary may cause a fistula 


W. L. Finton'® has reported an interesting case of this type in which 
retained contraceptive device called a “bee-cell” caused tension of the vagi1 


septum with resultant vesicovaginal and rectovaginal fistule, each two cent 





} () 1 { es One { es 9 
S Step II 
metres in diameter. Syphilis or cancer may destroy the vaginal wall 


Kelly adds the possibility of sloughing from a hematoma of the septum 
Incidence—1 can find no direct references to the incidence of vesicovagina 
fistulze except that they are rare | have already referred to the 275 cases 
reported by Sims in 1867. Bissell’ reports that during the ten years previous 
to 1929, only fifty-eight patients were operated upon in the \Woman’s Hos 
pital of New York tor the repair of vesicovaginal or urethrovaginal injuries 
This variation in numbers, however, cannot be taken as a true index to a 


lessened incidence, for in Sims's day tew surgeons besides himself had 
directed their attention to the repair of vesicovaginal fistula, while today 
many surgeons understand the necessary repair. In my own practice I have 
had under observation thirty-two cases of vesicovaginal fistula, and have 
operated upon twenty-seven patients 

Diagnosis —The diagnosis of vesicovaginal fistula presents but little diffi 
culty. The principal symptom is incontinence of urine accompanied by 
excoriations of the vaginal mucosa. It should be borne in mind, however, 
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that in the case of a small fistula situated high in the vagina, most of th 
urine may be voided normally. In any case of incontinence of urine, espe 
cially if the patient has had deliveries or has been subjected to pelvic 
operation, the vagina should be carefully examined to determine whether or 
not a fistula is present. In case of doubt, dye may be injected into the 
bladder, its appearance on the vagina indicating both the presence of stula 


and its site. 
It is of special importance to determine whether or not more than on 


fistula is present, whether the cervix or the neck of the bladder is included 








Fi 3 Operation tor esic is i stula I rt ()peration tor c 
Step II] Stet I\ 
in the fistula, and whether or not a rectovaginal fistula also exists, as thes 
findings have an important bearing upon the type of operation to be 
performed. 
Treatment.—As betore mentioned, the treatment for vesicovaginal fistul 
must be individualized, for while certain forms of technic which have beet 


described by various authors have proved successful in some cases, the 


not be successful in all cases. My own preference is operation by th 


route. A good exposure of the opening is essential. The parts should 
thoroughly relaxed, and this is best accomplished by spinal anesthesia. larly 


surgical intervention in cases of vesicovaginal fistula is important if 
healing is to be secured, unless the fistula is small, in which case it 


to wait to see if it will heal without a plastic operation—simply by the usé 


of an inlying catheter. To wait until much scar tissue has formed, or until 
there are considerable deposits of urinary sediment is to invite greater diff 
culty. If the first attempt to close the fistula fails, a second attempt shoul: 
not be undertaken while the tissues are devitalized. A technic which has 
proved successful in the greater number of my own cases is here illus 


trated (Figs. 1 to 6). 
Occasionally the opening is too great, or the tissues are so fixed that there 
is no hope of success from a local plastic operation. In such cases a uretet i 
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LA 


transplantation should be donc | pertormed a ureteral transplantation i1 
case in which at the first delivery the whole base of the bladder sloughed 
and repeated local etforts to close the bladder faile d he ureters were tt 
planted into the rectum lhe patient atterwards became pregnant and 
living, normal child was delivered by Cesarean section This was s¢ 
vears ago, and the mother and child are living and well. 
| have performed Lory tour operations on twenty seven patients 


vesicovaginal fistula 


r 
I 


e the 


f¢ ywrmed bef« ) 


\mong th 
reports, the results of 


the 


ec pati nt 





Ol Cases 


cent. 


| 


(1) \ esicovagina 


fistula 





In fifteen of these cases repeated Operations were 
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regarding whom we have 


peration have been compl 
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istula is probably the mos 
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been able to get 
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etely satistactory 


t distressing non-fatal « 


dition that can occut a woman 
| (2) In severe pelvic operations, isolation of the ureters is imp¢ 
and if the bladder o1 ureter is injured, it should be taken care of a 
(3) In the majority of our cases, operation by the vaginal route 
proved to be the best n ethod 
(4) No one type of operation suits all cases. [ach case must b 
sidered individually By persistent efforts, most cases can be cure 
plastic operation. 
(5) If plastic operation fails, a ureteral transplantation should 
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PROGRESSIVE, GANGRENOUS, PAINFUL ULCERATION 
OF THE ABDOMINAL SKIN AND SUBCUTANEOUS 
TISSUES FOLLOWING OPERATION 
By Leonarp FrReEeMAN, M.D. 
oF Denver, CoLoRapo 


FROM THE MEDICAI IEPARTMENT OF THE UNIVERSITY O} ORAD ) ISION OF SURGERY 


OPERATIVE wounds, even if infected, usually heal satistactorily, but oc 
sionally, especially about the abdomen, a stubborn, painful, ulcerating, 
grenous process attacks the surrounding skin, without involving underlying 
structures, and progresses indefinitely, resisting all ordinary treatment, until 
it is checked by more or less heroic surgical measures. This serious affectiot 
fortunately is rare, although perhaps more common than the literature would 
indicate. It is not mentioned in most text-books, and | have been able t 
find only five articles on the subject, describing but five cases [See “Lit 
erature” at end of article.| All of these occurred in connection with suy 


purating wounds, mostly in operations for appendicitis, and in none of them 


Was any general disease cd monstrated, OT any specific process, such as syphilis, 
tuberculosis, blastomycosis, efc., which could with certainty be regarded as 


the cause 
The trouble begins a number of days after an operation, often a week 


to two weeks, and then not in the entire wound at once, but in some isolated 


portion, nearly always around a stitch-hole. A dusky redness of the skin 
at first appears, followed more or less rapidly by brawny induration, resem 
bling a carbuncle, the color soon changing from red to livid and then black, 
as gangrene develops in the centre. In the meantime the red border of the 
lesion spreads slowly and irregularly, sometimes far in advance of the increas 


ing induration and without relation to the distribution of nerves or blood 
vessels. In the end, the affected area is not unlike a bad X-ray burn in 
appearance. (Fig. 1 

The progress is not constant, showing exacerbations and remissions with 
out apparent cause, and exhibiting renewed activity after temporary cessatiot 
Large and small blisters frequently appear. 

A characteristic feature is the severe, almost unendurable pain, which is 
mentioned by all writers. This appears early and is accompanied by exquisite 


tenderness; and although it may subside during a remission, it reappears 


with each exacerbation. It is so intense that individuals have been known to 
threaten suicide, and Christopher's? patient had to be anzsthetized when 
dressings were don ln my own case it was by tar the most prominent 
symptom, reminding one of the pain of herpes zoster. Under its influence, 


aided by absence of sleep and appetite, patients lose flesh and strength 
rapidly and their morale is soon destroyed. 
The course of the trouble is exasperatingly slow, lasting for weeks \ 
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months unless checked by surgical means. There seems to be no limit to jt 


progress. In Christopher's case the whole of the left side of the b the 


flank and a portion of the anterior abdominal wall finally becamy 
and it has been known to extend from the abdomen to the thigh. 

A moderate rise in temperature, seldom over 102°, accompanies the ear] 
stages ; but this soon disappears, or is reduced to a slight elevation, althoug! 
it has a tendency to reappear at each exacerbation. 


Suppuration is not an essential feature, although it usually is co-existent 


It does not occur within the reddened or indurated tissues, and does pos 


necessarily precede the disease. In my own case the wound had_ hea'ed 


by primary union, the infecting agent apparently gaining access on th 


eleventh day through a stitch-hole, thus making it probable that in some 


instances, at least, infection takes place from without, rather than from th 


intestinal tract, as has been supposed. 


The cause of this baffling lesion is unknown, unless we accept brewer’ 


theory, concurred in by Mayeda® and Shipley,’ that it is due to a symbiosis of 


micro-organisms. Krewer and Meleny* succeeded in isolating two kinds of 


bacteria—a non-hemolytic streptococcus and a hemolytic staphylococcus 


When one of these alone was injected into the skin of an animal, nothing of 


importance resulted, but when a mixture of the two was employed 


grenous ulceration was produced. Although Brewer's experiments are inte1 


esting and suggestive, | am not aware that they have been substantiated by 


others. Although various organisms repeatedly have been found, non 
them has been established definitely as a cause. 

The extreme pain accompanying all cases would suggest a lesion of th 
nerves or their spinal ganglia, similar to that occurring in herpes zostet 


it were not for the fact that the local inflammation seems to precede the pair 
although this would not preclude a nerve involvement secondarily. \\« 


iT¢ 


perhaps justified in assuming that a lowered resistance of the tissues may play 
a part, as in noma, perhaps due to trophic disturbances or to some other 


more or less general factor. 


In this extraordinarily stubborn disease all ordinary methods of treatment 


including multiple incisions (Brewer), have been useless. Mayeda,’ to 
instance, systematically tried many things without success. He lists ther 


as follows: 


1. Powders—iodoform, dermatol, yatren, etc. 


tv 


Salves—boric acid, pythylol, orthoform, zine oxide, belladonna, 


3. Fomentations—boric acid, sodium chloride, rivanol, bichloride of mer 


cury, potassium permanganate, pyrozone, etc. 
4. Baths—potassium permanganate, lysol, sodium chloride, etc. 


5. Continuous irrigation—rivanol, pyrozone, sodium chloride, ef 


6. Injections into surrounding infected tissues—rivanol, carbolic acid, 


oxygen, étc. 
Local steam-douches. 


om 


Local use of X-ray, artificial sunlight. 
780 
































POST-OPERATIVE PROGRESSIVE SKIN ULCERATION 


g. Intravenous injections—calcium chloride, salvarsan, glucose. so 
chloride, et 

LO. Vaccines colo Bacillus. staphvlococci SsStreptococet 

11. X-ray applied to spleen 

12. Injections of proteins—patient’s own blood and serum, horse-serut 
human serum 


11 1 
I 


13. Internally—yatren, potassium iodide, . 


The only way to check the relentless spread of the trouble seen 
the use of the actua cautery, and nearly all those who have reporte 
have had to resort to this in the end. In order to accomplish anvytl 
necessary to go well beyond the red margin, into sound skin, burnin 
down through the subcutaneous tissues. In addition, the entire diseas 
may he cauterized. although Brewer! obtained Satistactory results Dy 
the gutter with gauze saturated with I per cent. formalin. Excision witl 
scalpel is perl aps il advisable on account of hemorrhage and th dang 
infection. The results of such operations have been immediate and grati 
fying, although earlier diagnosis and cauterization undoubtedly 


improve them. Skin grafting may be done later on, but healing n 


place spontaneously, especially when islands of undestroyed skin ren 


Case H Ol \ ell-developed and well-nourished woman, thirty-nin« 
age, with a tuberculous tamily histery wo operations had been performed a 
years previously ; one upon the uterus and tubes, which was followed by pneu 
erysipelas ind ane thet duced abortior1 foll wed by al almost tatal acute 

For a year or more ( ad suffered mucl with the ordinary symptoms 
che lecvstitis. ill stones beins revealed by the X ra\ he rine Was negative 
cytes 4,420,000 and heat globin ol per cent 

Mar h 2; O20 thi I i transverse ImIncisiol a cl | stectom was 
obliterating ippenaix rel ved Che wound was closed w.thout drainag | 
ficial stitches were removed on the ninth day There was satisfactory healit 
wound with 1 signs of flammation Several deep “butt sutures” were pet 
remain in place, there bei no cutaneous reaction 

On the eleventh day the patient was permitted to get out of bed, her temper 
being normal and het tion satistactory; but in the afternoon the temperat 
10 IOI. acc mpanied | eadache and general malaise Notl ng abnormal 
observed il connectiol vit the mcsion 

On the twelfth da i severe burning pain developed in the wound, extending 


the flank towards the spine, and on removal of the deep sutures one of the stit 
exhibited redness and irritation and seemed to be the centre of the discomfort I 


this time on the skin surrounding the wound, to a distance of about two fingers 


on either side, rapidly became swollen, indurated, dull red in color and exquisitel 

like a great carbuncle, while the burning pain increased in intensity until it was al 
unbearabl During the next two weeks the inflamed area slowly turned livid 

and at the end of about three weeks was black and frankly gangrenous. the slough | 

dry and leathery lhe whole area somewhat resembled a severe X-ray burt \t 
time was there an abscx present or other evidence of either deep or superficial supy 
tion. The process did not extend to the underlying parts, but confined itself to th 


skin and subcutaneous tissues 
The treatment, outside of general measures. consisted at first in the applicat 
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warm boric-acid fomentations. Later various ointments and solutions were employed, 
but without effect. 

As soon as the gangrene was complete and the sloughs cut away with scissors th 
pain largely disappeared, although the patient was left exhausted and anzemi The 
highest temperature (102°) was on the sixteenth day. After this it slowly declined to 
99° and 100°, where it remained 

Following the development of gangrene there appeared to be a short remission oj 
the process; but soon it began to extend again, the skin slowly becoming red far beyond 
the original incision clear around to the spine on the right and several inches past th: 
median line on the left, there being little extension longitudinally. The redness far out 
stripped the induration, which usually, but not always, followed later. The progressioy 
was at no time serpiginous, as has been noted in other cases. 


About four weeks after the onset of the trouble, although the urine previous! 


been negative, a nephritis developed, accompanied by cedema, particularly of the right 
arm, face and neck, and on May fifteenth death took place from uremia, the diseas 
having ceased to advance shortly before that time. The intention was to have excised 


the entire lesion with the actual cautery, but this was prevented by the critical « 
engendered by the nephritis 


After death the red area of skin retained its color unchanged, as shown by. the 
accompanying drawing, which was made about sixteen hours post-mortem (Fig. 1), thus 
indicating, perhaps, the hemolytic action of the microbic cause, which, however, could 


not be determined from among a confusing multitude of micro-organisms 


Dr. C. E. Tennant, of Denver, kindly permits me to mention an unpub 
lished case of his. The shite followed an operation for ventral hernia 
done in 1925 on a woman of sixty-four. It appeared in a stitch-hole on about 
the eighth day, manifesting itself by marked redness and induration, but no 
suppuration, the wound having healed primarily. The progress was rapid, 
the skin quickly becoming livid and then gangrenous, intense pain being 
always a predominant feature. The lesion, which was in the right hypo- 
chondriac region, finally attained a size of about six by nine inches, reaching 
well across the median line and involving the skin and subcutaneous tissues, 
but not the muscles. The highest temperature, 102°, was reached within a 
week, but it soon dropped to about 100°, where it remained indefinitely. A 
Wassermann test was negative, as were also the urinary findings. 

In the treatment, all sorts of antiseptics were tried without effect, but by 
the industrious use of artificial and direct sunlight the disease finally was 
arrested at the end of four months. After several ineffective attempts at 
skin grafting, cicatrization took place spontaneously, but the woman never 
recovered her terribly shaken morale and committed suicide within a year 
The original operation was a cholecystectomy, and Doctor Tennant has always 
been inclined to connect the progressive gangrene with hepatic insufficiency 

Cole and Heideman® report a typical case in which the trouble started in 
a stitch-hole of a stay-suture seventeen days following a drainage operation 
for appendicitis. There was the usual intense pain, tenderness, brawny red 
ness, gangrene, stubborn persistence and extension of the process, in spite ot 
all treatment, until it was finally checked in about five months by the use 
of the actual cautery, after it had involved a large portion of the skin of 
the abdomen. 

In spite of the fact that there was no history of dysentery, and emcebas 
could not be found in the appendix, the authors felt that the trouble was 
ameebic in origin, because they found the organism in the pus and tissues, 
and the progress of the disease seemed to be slowed by the injection of emetin. 
Further observation is necessary, however, before accepting this conclusion 


782 








POST-OPERATIVE PROGRESSIVE SKIN ULCERATION 


A rare wound infect On 18 dese ribed. occurring principally, but not 


SUMMARY 


alway ‘ 


in connection with abdominal incisions 


It begins usually 


and spreads slowly a1 


which is at first red, th 


panied by intense pait 


weeks or months, caus! 


resulting in death. 


The cause 158 obscure 


stitch-hole a number of days tollowing an operatiol 


id indefinitely, causing marked induration of the ski 


en livid and finally gangrenous 


lerate fever, and may last for 


‘| he pre cess 18 accon 
and tenderness and moc 


oreat physical and nervous ¢ xhaustion and possibly 


although an amoeba has been suggested by Cole and 


Jeideman, and the symbiotic action of a streptococcus and a staphvlococcus 
pn 


by Brewer and Mele: 


It usually has beer 


found in connection with suppurating wounds, but i: 


the writer’s case it began in a stitch-hole, following primary union of a gall 


bladder incision with 
All ordinary meth 


remedy being the her: 
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SHELTON Horsey, of Richmond, Va.,: I have had 
similar to Doctor Freeman's, but it apparently came 
It followed an operation for intestinal obstruction 
five years of age. It was due to an intussusception 


ubmucosa of the ileum \tter removing the cause of 


the obstruction, the bowl was very much dilated and I did an oblique tube 


enterostomy. here 


was so much distention that the original McBurney 


incision was supplemented by a rectus incision, running up the right rectus 


muscle and so turning 


satisfactory recovery 


grene started in the ang 


right side, following i 


the adjoining tissues 


up a triangular flap. The patient made an immediate 


] 

(here was some infection of the wound, then gan 
le of the incision. This spread in the direction of the 
1 a general way the nerves and vessels and involving 


lt was not particularly paintul. Finally, after about 


a week or ten days there developed a gangrenous mass including not only the 


skin but the whole thickness of the abdominal wall from near the mid-line up 
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to the lumbar region. It was obvious that the intestines would break through. 
for they were held back by very flimsy necrotic tissues, so | excised the whok 
gangrenous area with an electric cautery, leaving a large amount of intestines 
with very few adhesions exposed. Temporarily, to stop the defect, | put i: 
a piece of rubber inner tube from an automobile tire, knowing that rubber js 
not very irritating to tissues, and sutured it with mattress sutures, and left 
that for a week. In the meantime the section of rubber had stimulated adhe 
sions and exudate and after about a week it was removed. Then a flap was 
outlined from the skin above and in stages transplanted over the defect 
leaving, of course, only the skin and subcutaneous fat and fascia. After a 
series of operations the wound healed satisfactorily. He wears a support 
and gets along fairly well with it. Of course he has no actual musculatur: 
support. The interesting thing is that all of the abdominal wall was involved 
in the gangrenous process from the skin down to and including the peri 
toneum. It was not painful and it was promptly checked by a rather thor 
ough eradication with the electric cautery. This case is reported in full in 
the Archives of Surgery for March, 1929, vol. xviii, pp. 882-89! 

Dr. Emory G. ALEXANDER, of Philadelphia, recalled a case which he re 


ported several years ago before a joint meeting of the New York Surgical 
Society and the Philadelphia Academy of Surgery. Doctor Brewer: 


corporated this case in his report of a similar condition which he reported 
before this association. The condition followed an operation for an appen 
diceal abscess and was quite typical of what Doctor Freeman has described 
Two or three weeks following the operation the trouble began aroun 
infected silkworm-gut stitch; the infection traveled outward to the crest of 
the ilium, thence. downward over anterior and lateral aspects of the thigh t 
the knee; this infection seemed to travel in waves of about three weeks’ 
periodicity. Dr. Jay Schamberg, of this city, saw this patient in consultatior 
and he termed it a gangrenous dermatitis and stated that he had seen similar 
conditions in smallpox. Doctor Brewer was working on an anaérobic orgat 
ism that he thought probably might be the causative factor. In this case we 
tried every sort of antiseptic. None seemed to be of any avail. Very littl 
benefit was derived from heliotherapy. The condition finally burned. its 
out and the patient recovered. 

Dr. Max Battin, of Detroit, Michigan, said that within the last year he 
had seen four such cases of post-operative gangrene. 

As to the location of the gangrene, this can happen almost anywhere in 
the body where a draining wound exists. 

The first one of his four cases concerned a boy eight years of age. The 
gangrene developed about the incision for drainage of an inguinal gland 
abscess. The process in this case lasted twenty-two months until healing 
was established. 

The second case was very similar to Doctor Freeman’s; it followed the 
drainage of a case of gangrenous appendicitis, and recovered within thirty 
days after onset. 
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The third case followed in a fistula from a thoracotomy for empyen 
The picture of this gangrene was very much like the picture in the cas 
published by Christopher, of ¢ hicago lhe gangrene lasted ten months 


before it healed 


The fourth case developed in a fistulous tract resulting from an abscess 
of the epididymis breaking through the scrotum. \lso here, the typical 


undermining of the skin and the serpiginous cutaneous edges were preset 


as in all other cases. In contrast with this rather dry and slow form of gan 


grene 1S the moist rapid, very fatal Pvangrene ol the scrotum originating 
| 


from intestinal anzrobes coming from a pararectal abscess or breaking 


through of a suppurative diverticulitis of the sigmoid into the scrotum 


\s to the treatment of the gangrene under discussion, Shipley’s pro 


posal to recognize these cases early and then to remove the whole gangrenous 


area by excising it with the electro-cautery knife, is the proper method 
This can be followed in a very few days, less than a week, by skin grafting 
In this way he succeeded in bringing the post-appendiceal case to a curt 


in thirty days; the scrotal gangrene healed in two weeks following the 
] 


cautery treatment, altel the process had existed trom three to four mont 
previously 
\ll serum and different light and antiseptic treatments are usually of no 


avail and merely allow the progress oft the affection. 
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STUDY IN POST-OPERATIVE BLOOD CHEMISTRY 


By Epmunp Anprews, M.D. ann Knute Revrerskio_p, M.D. 
or Cuicaco, ILL. 


FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF ILLINOIS, AND 
THE SURGICAL SERVICE OF ST. LUKE S HOSPITAL 


FOLLOWING an ether anesthesia and a surgical operation the patient 
generally lies for twenty-four to forty-eight hours in an exceedingly depressed 
condition which is very difficult to describe accurately. Nevertheless, it is a 
rather clear-cut clinical syndrome. I am not speaking here of those cases of 
frank shock or collapse due to extensive traumatism, infection or hemorrhage 
[ wish to rule out those cases of definite post-operative complications including 
frank infection or starvation acidosis and our studies concern simply that state 
in which all patients return from the operating room and remain for variable 
periods of time. We may well use the term “post-anzsthetic sickness” as 
used by Mackenzie! in a recent paper. 

As stated above, this condition does not present any clear-cut clinical 
symptoms. However, our patients are all profoundly depressed, even after 
the effect of the anesthetic has apparently worn off. They are very weak; 
the pulse is often slow; the skin is cold and pale. They are unable to retain 
food or water and do not respond normally to external stimuli. The condition 
corresponds rather closely with that of the after-results of a severe aicoholi 
intoxication, and of course the “hang-over” following a “spree’’ would natu 
rally be expected to bear a close resemblance because of the very similar 
pharmacological effects of alcohol and ether. The following studies are an 
attempt to analyze the various factors in this condition by careful studies in 
blood chemistry, to evaluate their importance, and perhaps to suggest methods 
of therapy. 

Experimental—The experiments undertaken were studies on normal 
human and animal organisms of the effect of operations of moderate severity 
Only individuals were chosen who were normal or practically normal to 
begin with; that is, at least patients who were not toxic or acutely ill at the 
time of operation, so that their pre-operative condition could be used as a 
control in the blood chemical studies. The cases studied included hernias, 
individuals with cholelithiasis who were operated on during afebrile periods, 
and in the absence of jaundice and pain, hysterectomies and appendectomies, 
also operated on during intervals between attacks. The two appendectomies 
in the charts were difficul cases complicated by adhesions in which consider 
able trauma was necessary to get the appendix out. These cases were kept 
under continual observation for twenty-four to forty-eight hours by one of 
us and specimens of blood were drawn at very frequent intervals, as is illus 
trated by the curves. No special after-treatment was instituted and in no 
case was any medication given which would be likely to affect the blood 
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chemistry to any great extent. In fact, occasional doses of morphine were 
the only medication permitted. In no cases were normal salt solution or 
glucose given either rectally, subcutaneously or intravenously, and there was 
in most instances a practically complete starvation both as to food and water 
for twenty-four hours \t the end of twenty-four hours in those cases in 
which the studies were continued beyond that, practically negligible amounts 
of water and fruit juices were given by mouth. The details of each expert 
ment are given in the subtitles of the charts. 

Shock.—The condition of post-anzsthetic sickness is frequently described 
as post-operative shock, but the most cursory analysis of our charts shows 
clearly that shock in its modern conception is most certainly not present 
in these routine cases \ definition of shock today is difficult to give and it 
is classified under various heads. Whether we accept Crile’s? conception of 
a depression of the vital cerebral centres due to an excessive stimulation and 
resulting in a vasomotor paralysis,’ or the older concept of an exanguination 
into the portal system, one must admit that in its broader scope shock is 
characterized by a fall in blood-pressure. This feature was conspicuously 
absent from all of the cases studied by us, where careful blood-pressure esti 
mations were made at very short intervals. Besides this absence of a fall in 
blood-pressure it ‘will be perfectly obvious from an analysis of the patients 
operated on and the extent of surgery undertaken that, whereas a fall in 
blood-pressure during an operation may be more or less significantly great, a 
prolonged low blood-pressure during the following day is rather rare 

The next important criterion of shock is an elevation of the pulse rate, 
and not only our own charts here, but common clinical observation tells us 
that this does not take place. In fact, the opposite is more often true and the 
pulse in the post-anzsthetic period tends to run lower than normal. The above 
observations, we believe, make it impossible to set the term “post-operative 
shock” as having any meaning in anesthetic sickness 

Cannon’s* theory of shock, that is, the absorption of toxic material from 
traumatized tissue, has received an interesting confirmation in the hands of 
Buerger and Grauhan.* The latter authors have demonstrated a constant 
rise in the non-protein nitrogen in the blood during the first week following 
an operation. They are at a loss to explain this phenomenon occurring at a 
time when the intake of nitrogen is practically zero on any other basis than 
as the breaking up of protein material most likely from the operative field 
While one might not wish to go so far as to agree with the latter authors that 
this is “direct proot of the presence of the product of protein disintegration 
in the blood-stream,” the assumption is at least to be considered and we 
believe it is quite suggestive in view of the changes in the blood calcium and 
permeability to be reported later 

Acidosis.—F requent claims have been made that acidosis is a prominent 
feature in post-operative toxzemias. Our studies have shown that this was a 
totally unwarranted assumption and in all of the cases which were studied 
intensively both the carbon dioxide combining power of the blood serum as 
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determined by the Van Slyke® method and the blood chlorides® determined at 
almost hourly intervals showed no fluctuation which was outside the limits 
of normal. In most cases the two ran fairly parallel to each other. This 


was not the invariable rule by any means, the minor fluctuations of the two 
curves occurring quite independently of each other. While, in general, ther 
is a slight trend toward the acid findings in the post-operative period, it is 
very slight indeed, and in many cases an actual rise occurs in the carbon 
dioxide and a fall in chloride probably brought about by small amounts o| 
emesis, although no cases are reported in this series where the emesis was 


profuse and frequent enough to bring about an alkalosis. The latter 
course, is a perfectly definite syndrome which is clearly understood and 
whose symptoms are quite different from the ordinary post-operative cours 

It may here be noted that such a condition (acidosis) might well hav 
been a feature a few years ago when it was the custom to starve patients 
before operation and even to deprive them of the normal intake of water 
Such is not the case now. In our clinic, at least, the patients are encour 
to take large quantities of water up to a few hours before the operatior 


the patient’s normal supper is not only allowed but insisted upon the night 
before the operation, special provision being made to give an adequate supply 
of carbohydrates the day before. Thus, while it is possible that some of the 
early work reported on post-operative acidosis has a real foundation, it is 
obvious that it does not occur in patients that are neither starved nor dehy- 
drated. Besides the curves here given of the intensive blood chemi 
studies, we can back up this assertion by a large number of random CO 
estimations made post-operatively at varying periods. Acidosis of hig! 
degree does not occur post-operatively except as a special complicati 
brought about by prolonged dehydration or prolonged starvation due to inab 
ity to retain food, and such complications occur pré actically always in opera 
tions on the intestinal tract in which starvation is necessary, or in patients 
arriving on the operating table in the condition of acidosis to begin with. |i 
our experience, the carbon dioxide combining power is, in most cases, a fat 
more serviceable index than the blood chlorides as the latter are considerably 
more variable. This is probably due to the derangement in the gastro-intes 
tinal tract. There is no such compensatory mechanism available for th 
chlorides as there is for the carbonic acid radical. Excess of carbon dioxide 
may be breathed out in the lungs and the plasma bicarbonate with its buffer 
action mechanisms tend to maintain a more or less constant p". The chlo 
rides, of course, are not volatile and form firm compounds with bases. Such 
a mechanism is impossible. A secretion of hydrochloric acid to the stoma: 
such as may occur under slight digestive stimuli will produce marked changes 
in the blood chlorides as will, of course, the absorption or failure to reabsorb 
chloride ions from the gastro-intestinal tract, which we know is in a most 
unstable and disturbed condition during the post-operative stage. 

Studies of the normal have shown that deprivation of food and water for 
the periods here considered will not bring about a clinical acidosis in normal 


788 

















POST-OPERATIVE BLOOD CHEMISTRY 


individuals Che buffer action of the plasma bicarbonates is ample t 

pensate for this length of time and maintain an approximately normal 
Blood suqai It is well known that the effect ot ether on an organi 

to produce a marked rise in the blood sugat his is probably due to liver 


injury and resulting outpouring of glycogen. It ether narcosis be induce 


a dog for two to three hours, the blood sugar will rise to over 200 in n 


cases and glycosuria be produced. In man, the effects of exceedingly prt 
longed ether narcosis are similar but generally not so intense and glycosut 
is rare, although, if it be watched for carefully, it can occasionally be disco 
ered, if the first specimens following the operation are tested. here wer 
no such severe cases of increase in our series, all of the operations ben 
concluded in an hour or less, and in such cases the hyperglycemic condit 

is much less marked, although it 1s practically always present tor a tew hours 
after the completion of the operation But it tends to return 


fasting levels by about the end of the sixth hour 
We know, of « 


but there has been considerable literature of late as to the possibi 


f 


oh blood Sugar nevel reaches toxic level 


hypoglycemia being a feature of post-operative conditions. The sugar 
olism post-operatively has been discussed at length by us in a previous 
paper! and the conclusion arrived at that the blood sugar level does 
7 


sean? ] 
1¢ 5 WIit 


low enough in the routine case to require any therapy In our pa 


elve ample food betore operation, there is never ny 


as mentioned al 
fall in blood sugar sufficient to lead one to consider such hypoglyceemi 
condition. It has been shown by one of us that in animals and human beings 
who are cedematous, blood sugar tends to run higher and the effect of insuli 
injections 1s much less.* * The evidences of tissue thirst found 1n our series 
of Aldrich intradermal salt tests seems to us to point to a slight suboedematous 
condition, and one is lead to assume that the allocation of water in the tissu 
is the explanation at least in part of our failure to find low blood sugar. h 
fasting studies of metabolism it has been repeatedly shown that it is only 
when the terminal stages are reached that the blood sugar falls appreci 
below the normal fasting level such as one finds between meals 


Infection here has been an assumption frequently made that minor 


j 


degrees of sepsis arise in the wound rather frequently although no actual 


suppuration takes place and the be ly overcomes the infection and the woune 


heals normally. It has been said that many bacteria make their way into the 
organism and that such a degree of sepsis is a factor in many post-operativ: 
conditions The best indices that we have for infection are the number of 
leucocyt s and the te mp rature In our cases, the leucocyte count Was, aS a 


1 


rule, slightly higher than normal, but under no circumstances were there 


f 
J 


fluctuations which were large enough to be interpreted as indicative of sep 
Modern investigation of the mechanism of leucocytosis by Mueller'’ and 
others has shown clearly that the number of leucocytes in the circulating 
blood is far from a constant matter Rapid fluctuations will be found in 
most cases if counts are made at very short intervals and these fluctuations 
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are dependent on stimuli of a wide variety of types. Disturbances of the 
autonomic and sympathetic nerve balance as shown by Petersen'! produced 
profound leucocytic changes. These probably work through a mechanism of 
balancing of the peripheral and visceral vascular beds and are related to both 
the temperature and the body activity as has been suggested by the work of 
Cannon and the further experiments of Mueller and Petersen'’ on changes 
produced in chills. Furthermore, as Petersen and Boikan'*® have shown, the 
leucocytic and temperature reaction to infection takes place, not at the time of 
entry of the organism into the blood-stream, but later, after an hour or two, 
when they are taken up in the reticulo-endothelial system and begin to bring 
about bodily changes then. The fact that the so-called fibrin fever gives much 
more of a leucocytosis than a temperature change can be demonstrated quite 
clearly by the injection of sterile blood. The fact of profound changes in 
the leucocytes brought about by foreign protein injection is well known and 
takes on some of the characteristics of foreign protein and it is not at all 
surprising that the fluctuations of minor character as noted on our charts 
would occur from such a stimulus. 

The temperature after an operation also tends to fluctuate considerably, 
as the paralysis of the vegetative nervous system renders the organism par 
tially poikilothermic. ‘These fluctuations are of a minor degree only, however, 
and there is a tendency in the latter part of the twenty-four-hour period to 
find a slight fall in body temperature, which is probably due to evaporation 
of water ‘from the pale, clammy skin and can be combated by careful nursing 
It has often been pointed out that profound fall in temperature may take 
place during such a vasomotor paralysis if external heat is not applied or at 
least attention paid to the maintenance of bodily heat by warm covers. In 
view of the above, the changes of the leucocytes or the temperature are not 
of such high grade as to warrant the assumption of any infection occurring 

Dehydration.—As stated above, our patients were provided with an ample 
supply of water before operation ‘and dehydration to an important degree 
does not occur. The protein concentration of the blood was measured by 
the refractometer. (After reading the refractometric index, the protein 
concentration can be calculated from Reiss’s tables.'*,'° This protein con- 
centration affords a rather accurate means of estimating the fluid content of 


the blood. As can be seen from the accompanying charts, fluctuations of 


considerable degree take place but are always within the range found in 
normal individuals. This fluctuation is most marked in the earlier stages as 
evidenced in Charts 1 and 2, which show that there tends to be a slight con- 
centration of the blood following a slight transient fall in the first few hours 
This is apparently due to the fact that the patients have lost a moderate 
amount of water in the urine and sweat before they have been able to 
absorb much in the stomach. However, it is not to a degree which could be 
considered pathological. It is interesting here to note that these changes in 
the concentration of the blood cannot be profoundly influenced merely by 
administration of fluids. 
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With these points in view a series of studies was made by means 
Aldrich-McClure intradermal salt test!® (see Chart 9), that is, the length of 
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absorption time of an intradermal wheel made by the injection of normal 
salt solution. This test may be looked upon as an index of tissue thirst, or, 


the avidity with which water will combine with the proteins of the blood and 
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the tissues to remain held in fixation by them." 


In practically every 


while there still appears to be approximately normal amount of water 


body or at least in the blood as measured by the refractometric index, 
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CHART 4 Cholecystectomy for 
stones. Operation time about an 
hour A very simple case uncom 
plicated by adhesions, but the pa 
tient was very obese, necessitating 
a large incision and much handling 
of the viscera. Very severe post 
anesthetic sickness reaching its 
height about noon the day after 
operation. Felt very well in the 
evening and was taking large 
amounts of fluids by mouth at the 
time the observations ceased at 
10:00 P.M., 36 hours after opera 
tion. Note the return of the K-Ca 


ratio towards normal at the end of 
the period of observation 


lesser degree. 


is a marked change in the Aldrich time. 


constantly lessened, indicating an increas 


the tissue thirst. It is seen that the coll 
become more hydrophilic and tend to hold 
water in fixation even in the absence of 
that the 
simply 


phenomenon 
the 
Fischer’s theory of cedema. 


dosis, SO Cannot 


explained on basis of M 


is indicative either of changes in the prot 


complex itself or of surface tension chai 
and probably bears a close relation to 
the 


described below. 


changes in mineral salt balance t 


Blood calcium and potassium ratio.—} 
mations of calcium and potassium wer« 
by the method of Kramer and Tisdall 
This th 
them at very short intervals (see Charts 


was done on seven cases, on ret 


7 
( 8). all 


astonishing change in the mineral salt bal 


‘hart In cases there was the 


persisting about twenty-four hours. In « 


case there was an enormous rise in the calciun 


in the blood accompanied in all severe cas¢ 


an equally large fall in the potassium 


This occurret 


), and also on three dogs (see the compo 


was so marked that the ratio, instead of bei 


about 2 to 2% fell to below I on five occasi 
In addition to this, a series of three dogs 
run in two of which cholecystectomies a1 


one of which a gastroenterostomy wert 


under ether anesthesia. Beginning imn 
ately after the operations blood was draw! 
and 
the 


the same condition was noted to somewhat 


calcium 
of 


short intervals for 


determinations. In each 


same degree. 


will show the changes in mineral salts « 


These patients underwent more or less trivial operations 


] 


Examination of Charts 5 and 


experime! t 


potassiun 


{ 


(y 


very short duration in which only minimal amounts of ether were adminis 


tered. 


but the compensatory mechanisms of the body have kept the balance fair] 


regular by corresponding rise in potassium. 


In neither of these cases 


792 


It will be seen that in each case there is a marked rise in the calcium 
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there any evidence of post anzesthetic sickness except to a very minor degre 
Chart 6 shows a very interesting condition in which the opposite of out 
findings is well demonstrated. The patient was profoundly toxic before the 
operation with a severe sepsis due to an acute spreading peritonitis origina 
ing in the appendix. Our studies thus began at the height of the toxi 
condition in which the calcium-potassium ratio was inverted and, as_ the 
patient returned rapidly to normal, the restoration of the normal mineral 
salt balance took plac: 

These changes were first noted by us about two years ago and the pre 


liminary report was issued at that trme. Very shortly thereafter appeared 
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the important paper of Emerson*’ on the calcium in the blood in ether anzs 
thesia and shock. He found a consistent rise in the blood calcium of 18 to 
20 per cent. following etherization Unfortunately, no potassium studies 
were made In his experiments the animals were etherized and maintained 
for one hour in the second stage of anzsthesia, blood calcium being take 
immediately before and after. In spite of the fact that the maximal point ot 
the curve was not studied as it was in our work, very marked changes wer 
noted. In his experiments he also added operative procedures in some cases 


and found that the rise in calcium was no greater, thus in his opinion elimi 
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nating the feature of shock as a:factor. He noted also a similar marked rise 
if asphyxia was brought about. 

Our findings are by far the most profound changes in the mineral salt 
balance that have ever been reported, except in a very few isolated cases, 
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Cuart 8.—The blood calcium curves of three dogs; Numbers 1 and 2 
cholecystectomies under ether, and Number 3, gastroenterosotomy under ether 
Note the rise in the calcium in all cases. Potassium estimations were not 
made on these sera as the hemolysis was considerable. Unfortunately the 


studies were not carried out for a long enough time to reach the peak of th« 
curve as shown in Charts 1-4. 


Studies of blood calcium and potassium have for the most part been mace 
in chronic experiments in which at the most daily determinations were made 
This is true of practically all of the work on deficiency diseases and in th 
disturbances in parathyroid metabolism. Our findings, however, have beer 


ALLRICH-MC CLURE INTRADERMAL SALT TESTS 


6-8 hours 20-24 hours 

Pre-operative Post-operative Post-operative 

I... 50 35 76 

2 49 45 39 

3 63 60 17 

Bes 54 41 59 

5 50 37 $2 

6 53 36 19 

7 43 32 17 

8 57 39 +7 

9 53 42 19 

10 50 38 61 

II 45 41 11 

12 61 51 19 

13 58 32 37 

14 49 29 30 

15 50 43 SI 

16 44 35 39 

17 52 33 33 

15 53 33 50 

19 ‘ 6! 53 iI 

Bes as 59 40 35 

CHART 9.—Absorption time of one-half cubic centimeter of intradermally inj 
normal salt solution. These observations were made on twenty consecutive cases of ether 
anzsthesia in the wards of St. Luke’s Hospital on patients who were operated on outside of 
emergencies. 
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somewhat paralleled in a few instances, notably those of the experiments of 
Petersen”! and Mueller on anaphylactic shock; those of Kylin** in a few 
instances and 1n the studies of Salvesen** on ‘permeability. There is a report 
of several cases of erythema exudatinum multiforme in which the potassium 
actually fell below the calcium values in the blood. In these studies by Natha1 
and Stern** the authors have put exclamation marks in their tables after 
these hitherto unknown findings, as if to cast doubt on the acuracy of their 
own work. 

Salvesen*’ has reported certain experiments in which the dog ‘was ether 
ized for an hour and the blood calcium taken immediately before and imme 
diately after the experiment and then again in twenty-four hours. In his 
table the blood calcium rose .34 milligrams during that hour and had fallen 
considerably at the end of twenty-four hours. A glance at our tables will 
show at once that the taking of only two samples following the anesthesia 
would naturally completely miss the phenomenon noted by us. 

Permeability.—In view of these very striking observations, the studies of 


the permeability were undertaken according to the method reported by 


PERMEABILITY TESTS 


6-8 hour 16 hour 20-2 
Pre-operative Post-operative Post-operative Post 
I S2 84 QR 
. 66 72 70 76 
3 oD | 84 be 
4 Re Rs 84 8&2 
5 73 76 80 
6 69 75 79 
CHART 10.—The ratio of the protein in the blister fluid to the protein in the blo 
of six patients following ether anesthesia taken at various times before and after operati 
Note the constant rise in the permeability index in all the case See also Charts 3, 4, 5, 6, 


and 7. 


i 


Gaennslen*® and afterward elaborated by Petersen.** ** A cantharides blister 
was applied to the skin and the time taken for blistering noted together with 
the observation of the protein content of the blister fluid and the patient's 
serum, according to the method described by the latter authors. | am indebted 
to Doctor Petersen for his kind assistance in this work 

In a series of six cases studied by us, most profound changes in the 
permeability were noted. Our findings (see Chart 10), are expressed in 
terms of the permeability ratio, that is, the protein content of the blister fluid 
divided by the protein content of the blood serum. In every case there was 
a marked rise in the permeability as measured by this index and in each cas¢ 
also there was the unusual finding of a lengthening of the time it took the 
blister to form. These findings of a constantly increasing permeability we 
believe of profound importance in relation to the very low calcium-potassium 
figures already reported and point perhaps to a reflection as to the possible 
source of the calcium found in the blood-stream. Although there is a length 
ening of the blister time, denoting the fact that less blood is getting to the 


795 














ANDREWS AND REUTERSKIOLD 


skin, an observation which can be amply confirmed by a glance at the pallor 
of the skin. The skin proves to be more permeable and one is tempted to 
assume that there is a passage of calcium from the skin and musculature anq 
bone, that is, the peripheral vascular fields, to the internal organism as 
protective mechanism against the changes in the cell membrane brou 
about by the dissolution of lipoids by the ether. 

Discussion.—It is well known since ‘the pioneer work of Loeb t! 


activity of the individual cell can be profoundly influenced by the mineral 
salt balance of the surrounding medium. A consideration of the concentra 
tion of the various ions themselves is not of such importance as the ratig 
between these ions. The monovalent ions are generally present to about two 
or two and a half times the number of bivalent ions. An increase in th 
bivalent ions (calcium and magnesium) in relation to the monovalent ones 
(sodium and potassium) causes a lessening of the permeability of the cell 
Its membrane, which is probably the condensation layer a single molecul 
thick of a protein-lipoid complex, behaves very differently in different cor 
centrations of these ions. It was formerly thought that the mineral salts 
themselves were included in this protein-lipoid complex but recent work 
showing that certain cells at least are free from calcium ions renders it mor 
probable that the mineral salts are of importance merely in maintaining th 
proper osmotic relation to the surrounding media. A very large section of 
the modern literature in biology has to do with such permeability studies 
An increase in potassium ions causes an increase in the permeability of th 
cell. Its metabolism is speeded up and substances make their way throug! 
the cell membrane much more rapidly. Dyes, food substances can be seer 
to pass in and out of the cell with far greater rapidity as the potassium cal 
cium ratio is raised and if it is raised beyond definite limits the cell membran 
becomes so permeable that it can no longer restrain the normal contents of 
the cell and dissolution and death take place. Exactly the opposite takes 
place if the calcium ion is increased. Then the cell membrane becomes im 
permeable and substances cannot make their way in and out of the cell he 
cell “freezes” and lies dormant, all its interchange with the outer world 
having ceased, if the calcium ‘ion increase is carried far enough. 

It is quite suggestive to realize that unicellular animals could not survive 
for any length of time in the media the mineral salt balance of which is 
disturbed to such an extent as we have found in all post-operative cases 
Such a cell would lie dormant for a period following which there is coagula 
tion of the cytoplasm and death. Certainly such changes in the media in 
which the colonies of cells which make up the human organism lie are more 
than amply sufficient to account for the changes observed in patients post 
operatively. 

Since the early work of Eppinger,** *° it has become very evident that 
many of the vegetative functions of the organisms are under the control of 
the autonomic and sympathetic nervous systems as a balancing unit and that 
profound changes in many of the metabolic functions are controlled in this 
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manner. Vagotonia 1s the term applied to one extreme condition in whi 


res of the vegetative nervous system are in a hypet 


1 
1) 


most of the inhibitory n 
active state and sympatheticotonia to the opposite condition. The studies 
Schlee, Mueller, Petersen, Salvesen, Kylin, and other observers togethet \ 
Eppinger himself have shown the close relation between autonomi« 


sympathetic nerve balance and the certain blood chemical features. The 


tonic tends to run to hypercalcemia and the sympatheticotonic stands at t 
opposite end of the scale. While it would probably be an unwarrantabl 
assumption that the post-anzsthetic sickness is one simply of vagotonia, 


] 
| 


findings certainly point to that side ot the scale 


1 the total amount of calcium circu! 


According to Hawk and Bergeim,* 
ing in the human system is only about 600 milligrams. In view of the solubil 
ity of any of the calcium compounds found in bone and other tissue, th 
mechanism by which it is kept in place is difficult to understand. One 
tempted to assume that with the administration of such a powerful ly 


| 


solvent as ether, the lipoids are brought out of the cell membranes, thus 


producing protound disturbances in the cell permeability, and that under suc! 
conditions there is a call on the calcium so that it is drawn into the blood 
in overwhelmingly large amounts to compensate for the loss of the lipoid 
and to keep the interchange between the cell and tissue fluids on a nor 
basis. As the calcium is probably held in place at least partly by lipoid 
membranes, it 1s not surprising that such a readjustment would take place 
almost automatically Chis would also explain the marked increase in pet 
meability of the skin of a condition where the calcium in the circulating m 
is abnormally high, where one would naturally expect the opposite to take 
place. One might again assume that the solution of the lipoid comple: 
the cells in the skin is the primary lesion from the ether in the blood and the 
hypercalcemia represents a compensatory reaction to maintain as nearly as 
possible more normal permeability in the capillaries in the internal organisn 

Finally, our observations on the water balance in post-operative states 
suggests that the routine tygatment by the injection of physiological salt solu 
tion may bring about its improvement more by the giving of monovalent ions 
than through the ‘water administered. Clinical experience shows beyond the 
shadow of a doubt that patients feel very much better on administrati 
hypodermatically or intravenously of normal salt solution, and in my ow1 
experience the administration of tap water through rectum proved valueless 
unless the patient was really severely dehydrated. The evidence, therefore, is 
somewhat suggestive that what our patients need is not water, but salt, 
clinical experience tends to bear this out 

SUMMARY AND CONCLUSION 

1. Intensive post-operative blood chemical studies were made on patients 

for twenty-four to thirty-six hours after operatior 


2. There were no significant changes in the leucocytes, blood-pressure, 
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temperature, pulse, blood sugar, water content of the blood, or chlorides or 

carbon dioxide. 

3. Marked changes were found in the Aldrich-McClure test indicative of 
increased tissue thirst. 

4. Tests of permeability of the skin showed that this was much increased. 

5. Profound changes in the mineral salt balance were noted. The potas- 
sium calcium ratio often fell to below one. These changes per se may be 
considered adequate to account for the condition known as post-anzsthesig 
sickness. 
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